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mortal. Here, have we examined all animals ? If so, mnu 
is already examined and n syllogism ib not needed to prove 
that he is mortal But if not, how do we know that the 
auimals which are notexamiued do nobfollow a different rale 
and are not exceptional ? If m this case we affirm the 
predicate, “being mortal” of the nnexammed men, we simply 
teg the question , Wc are on the horns of a dilemma It is 

expressed by Oarveth Read thus : “If all the facts of the 
major premise of any syllogism hove been examined, the 
syllogism is needless , and if some of them hove not been 
examined, it is ixyetitxo jtrtncijm But either nil have been 
examined, or some have not Therefore the syllogism is 
either useless, or fallnoon® ”• The difficulty, m short, is 
that there is either no inference, or a fallacious inference 
The dictum de omin et nvllo, the dictum on which accord iue 
to Aristotle the truth of a syllogism formally depends. 
That which is affirmed or denied of any whole may be 
affirmed or denied of nuy thing contained withm that whole, 
is itself open to stich a charge 

If this charge against the syllogism and the dictum 
of Aristotle is a valid one, the show of arguments m medi- 
ate inferences will have no cogency U not, let us see 
how a syllogism and the dictum have to be interpreted 

All animals aro mortal, All men are animals, and 
therefore, All men are mortal. Here if an emphasis be 
put on ‘ alV m the major premise, a petitio prtncipu is in- 
volved, for we have not examined all ammo Is, the men 
(that are animals') are nob examined, and the question as 
to them is therefore begged. There is, however, auother 
mtarpretabion of the major premise The major premise 

*Logic, Deductne, and lnduch\c, Chap XIII 
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need not be read m its denotation, i e , as an ennmerative , 

i 

universal. The proposition, All animals are mortal, may 1 
impiv that there are certain physical -peculiarities m the 
animals that are examined, these are found in the remaining 
animals and from this we expect that these latter will re- 
semble the former m being mortal,,- If this interpretation 
is adopted, the s}llogi«n. rests on material evideuct, for 
rcvrmblante of constitution {having a fleshly body) is a ground 
of pacing from the Known to the uni noun, from the animals 
examined to the animals nnexamincd. in short, resemblance 
is_ a ground of. inference Hence as Carveth Rend puts it, 
the Syllogism “begs the question formally, but not 
materially ” 

The dictum do osnmt et nvllo also will hav to !**• inter- 
preted m a difft rent way It <ays: “Whatever is affirmed or 
denied of any whole may be affirmed or denied of anything 
contained withm thet whole ” If the whole is au euumera- 
tive whole there is here no mediate inference, it bung purely 
a case of snbajternatiou when we pass from the whole to its 
P’rts or to what is included m it; i e , from ‘ all’ to ‘ some.’ 
If however the whole is not known, thm the dictum has to 
be worded differently, and it iv thus- “Whatever we have 
Tea«ou to regard as constantly connected with the nature or 
connotation ot a class or class-name, wc may expect to be 
similarly connected with whatever can be shown to have 
that nature or connotation ” Being mortal is connected 
with the connotation oi the clas* of animals, rnd meu have 
the nature or connotation of animals, therefore, mortality 
may be expected m them P is connected with the nature 
of 31, and the netnre of M is connected with the class S, 
therefore P and S may be connected ; or m other words, if 
All M is P, and All S is M, the conclusion follows that All 
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S is P When thus [differently stated and explained, the 
-dictum takes into consideration the material aspect of a 
syllogism. This aspect of a syllogism has a close connection 
with Induction. Hence it is that Induction is necessary (it is 
presupposed m all Deduction, and it goes beyond Deduction^ 

\/ r 4 Induction distinguished prom certain appa- 
rently , allied processes —(a) Indu ct ion anpljpefisi- 
tIon.' — In defining we lay down a general proposition, and 
rn Induction also we arrive at general propositions. The 
■difference between the two lies m the fact that whereas the 
general propositions which are definitions are verbal, those 
which are inductions are real “ A body is an extended 
substance” and “Heat causes bodies to expand,” are general 
propositions, but only the latter of them is an induction, 
the foimer being a definition The latter is a real propo- 
sition, because the conception of causing expansion is 
not identical with the conception of heat, whereas the 
former is a verbal proposition, because the conception of 
extension is identical with that of a body. So in the 
proposition, “ Man is a rational animal,” the conception of 
the predicate and the subject-term is the same But m the 
proposition, 1 * All men are mortal, “ it is not so, for mortality 
I is a different attribute from humanity {^Definition and In- 
duction are liable to be confused because m both ve arrive 
t at general propositions But the two can be easily distin- 
guished by saying that in definition we are limited to one in- 
divisible fact or attribute or set of facts or attributes, where- 
as m induction we establish a connection oetween two or 
more facts or attributes.' Moreover,(the conjunction or con- 
nection of factB or attributes is tacitly assumed m definitions, 
whereas since inductions are inferences, the conjunction has 
there to be proved or disproved) 
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(b) Likenesb op geometrical DEMONSTRATIONS to in- 
duction: — In the demonstrations of Euclid there is a cer- 
tain likeness to induction, for the proof is given with re- 
ference to a particular figure, and it applies to all figures 
of the same kind What is found true with reference to the 
diagram m question is accepted as generally true Herein 
there is an apparent resemblance to induction, f It is not m- 1 
duction, because m geometry the proof is not based on a 
particnlar diagram and then extended generally to all cases. 
The diagram only gives a concrete representation to the 
proof which is general and not particular. (Thera is no induc- 
tion, because there is no progress from particulars to generals; 
we are already dealing with general proof., the figure simply 
helps the imagination The demonstrations of Euclid, there- 
fore, aTe not inductive, but deductive. An appropriate name 
for them would, according to Mill, be “ induction by parity 
of reasoning “ 

v{c) Colligation of Facts and Induction — What is 
meant by a “Colligiation of Facts?” Is a colligation of facts 
an Induction or not? This latter question is hotly controver- 
ted by Mill against Whewell. The subject of the controversy" 
is Kepler’s discovery that the planet Mars moves m an ellip- 
tical orbit The illustration m question will explain what ia 
meant by a colligation of facts Kepler wanted to find out 
•the nature of the orbit m which Mars moved. The motion 
of the planet could not of course be continuously observed. 
Detached observations had been made, and the apparent 
place occupied by the planet noted If these places be joined 
what would be the orbit of Mars ? The reply Kepler gave, 
alter many wrong guesses, was— an elliptical orbit This 
discovery of Kepler is an Induction according to Whewell, 
but is not an Indnction according te Mill. According to 
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Mill, what Kepler did was that he guessed an appropriate 
conception with reference to certain collected facts (colligation 
of facts) ( There was no induction, for there was no progress 
from the known to the unknown Kepler merely guessed a 
suitable description of a set of facts already observed/) The 
case is a parallel one with that of a navigator, who after 
sailing round an island, pronounces it to be an island {There 
ib no induction heie, but only a suitable description , _no 
inference is made at all So Kepler’s discovery is not an 
induction, but only a suitable description based on a happy 
guess , no inference, no induction 


Vviote i A BRIEF HISTORY OF THE INDUCTIVE METHOD 
IN LOGIC —The history of thought is like the history of a nation, in 
general dependent o” circumstances Philosophic tendencies have 
varied indifferent ages and different countries accordingly as socnl and 
political conditions ha\ e changed Every age has its distinctive spirit 
which guides the thinkers and workers of the time 

The early Greek thinkers were mo\ed by a free spirit the spirit 
of inquin was not confined in the prison-house of authority and 
traditions The onI> care m inquiry i which they needed was, there 
fore, that consistency should be presen ed As Prof Minto observes 
j 11 The mandate issued to the age of Plato and Aristotle was ‘ Bring 
you) beliefs mlo haunony one with another, 9 The Logic of Anstotle 
was suited to this want It deals with Deduction, or the rules of 
foimal coriectness ^Induction is dealt with formally b> Aristotle 
For, he understands by Induction, the summing up of observed 
particulars / The following is an illustration — 

‘This, that, and the othei magnet attract iron, 

This, that, and the other magnet are all magnets, 

All magnets attract iron * 

This is simply a collection of particulars, we do not go be> ond 
the particulars, and so illustrated no difference is noticeable between 
an Induction and a Sjllogisin 
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The Mediaeval Logicians neglected Induction altogether and gave 
vindue prominence to Deduction Thc\ were under a double slater} * 
to the church and to the Aristotelian dogma. Bacon is fond of re- 
jernng to Aristotle as a t} rant legislating for the intellectual world 
The mandate of the Middle Ages was 44 Brtnil yotu beliefs nth Uar- 
money Kith dotyna ' 

When the rule of dogmatic authority and the church became 
intolerable, tins motto was changed into " Bung your bclujs into j 
harmony \ tlh facts ” 

To Aristotle is attributed the origin of Dcducti\e or the Old I ogic 
But who will have the met it of being the founder of the New or 
Inductive Logic, the Logic which was ncccssarv for the examination 
ol facts Baton’s name is usually given in rcpl} to this question 
Now undoubted!} the service Bacon did to the development of In- 
ductive Logic, was invaluable r He raised a strong note of protest 
against authority and u hgious dogmas, showed m outline how pro- 
gress m Science can be achieved and for this purpose discussed an 
elaborate method for the intet pretation of nature comprising in brief 
the principles of the several inductive methods with w Inch students 
of modern logic arc familiar / Baecm js therefore regarded as the 
father 01 Inductive Logic But if it be meant by this that he was the 
first to emphasise the imroi iancc of the stud} of Natuic as against 
the studv of dogma m general, it is a statement which cannot be 
suppot ted b\ facts For this was alread} done earlier b\ Leonaido 
dc_\ inci, Copernicus, Tclesius Giibetjt and others As against ortho- 
dox} Bacon urged the argument that 4 wc and not the ancients are 
older ' 1 since ‘wc have gamed their experience But tn tins oft-recur- 
ring idea of his Bacon was thinking of a truth that had alrcad} been 
pronounced b} Giordano Bruno, who said, “wc are older and have 
lived longer than our predecessors' Moreover, in man) respects, 
Bacon was far behind his age In A^trononi}, he could not believe 
the theorv that the earth moves round the sun He rejected Alchemy, 
but his own theory of the “forms' is sufficient!} mcducval inspirit 
His doctmne of the forms amounted to sa}ing that if }ou can imd out 
the form or cause of the “simple natures ' or qualities of a substance 
e g gold, yon can “superinduce” them on any other substance, e g , 
silver. This is nothing but alchemy in a new garb, and yet, the 
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doctrine proceeds from one who was an enemy of alchemy, and 41 the 
father of modem philosophy ’ 

The truth is that if we can gi\ e the whole of the credit to one 
who practised induction then we may speak of it, as the Newtonian 
and not the Baconian method ^The first great triumph ot the in- 
ductive method w is the grand generalisation viz , Newtons law of 
Gravitation j Lock e, the English philosopher applied the same me- 
thod in scientifically understanding mental phenomena Both 
Newton and Locke were members of the Royal Society of London 
Hence as Minto observes £“The birthplace * of the Inductive Method 
* as a conscious method was in the discussions of the Royal Society 
of London as the birth-place of the Aristotelian Logic was in the 
discussions of the Athenian Schools ’ The merit given to Bacon is 
thus more thin can be justified foi he neither invented nor practiced 
■the mducbve method ^ 

The recognition of Induction as the method used by Scientists 
and as Mich its special recognition in Logic came how ever much 
later on A century and a half intervened between these thinkers and 
Mill, w T ho in his 14 Sy stem of Logic * for the first time incorporated 
scientific method (i e the method used by Scientists) with Logic 
under the name of induction * 

\/\OTES 2 —THE GENESIS OF MILL’S LOGIC throws, light on 
the peculiar Mew Mill took with reference to the relation of Deduction 
and Induction He wanted to see how laws were discovered and 
icnfitd as true in the physical and exact sciences, Astronomy, Che- 
mistry Physics &c Having ascertained the tests applied by them, 
Mill wanted to formulate them so that they may be applied to Poll 
facs Ethics History and Psy chology f There is external evidence, 
also m support of this new In his review of Herscheirs Discourse 
on the study of Natural Philosophy ( wntttn early in 1S32 ) Mill 
distinctlv says that the uncertainty in moral and social problems is 

/ * The important dates in connection wuth this sketch are, ( 1 } 

Bacon 1561-1626 A D ( 2 ) Newton and Locke flourished in the seven- 
teenth century (3) Mills “System of Logic was first published in 
1843 Philosophy was regarded as the adjunct ot Theology by the 
Scholastics who prevailed from the the nth to the 13th century 
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due to the fact that the conditions of proof m them are not those that 
are recognised in the exact sciences 

Mill thus happened to be m search of a scientific method This 
he discussed in 1843 in his Logic which owes much to Herschell and 
Whewcll whose “History of the Inductive Sciences" gave Mill the 
final impetus to formulate his Logic’ 

Mill had great respect for the Old Logic When he saw the ne- 
cessity of extending the methods of proof and verification used by the 
exact sciences to Mental, Moral, and Political Sciences he felt the 
need of a new’ method Foi this purpose he fell back on Whately's 
corccption of Induction 

The Scholastics expressed Formal Induction m the form of an 
Enlhymeme (1 e a syllogism with a suppressed premise ) 

Thus “This that and the other magnet attracts iron, therefore, 
all magnets do " 

1 he minor premise is here suppressed It would be This, that, 
and the othci magnet arc all the magnets 

Whately put a particulai interpretation on tins enthymeme It 
is rot possible to know’ that the minor premise exhausts all the 
magnets Since this is not possible, we must take it that the pro- 
perty of the magnets examined belongs to the whole class In that 
case the argument assumes the following form — 

^VHAT BELONGS TO THE INDIVIDUALS EXAMINED 
BELONGS TO THE WHOLE CLASS 

Ihe property of attracting iron belongs to the mdmdual pieces 
of magnets examined, 
it belongs to all the magnets 

The conception of Whatcly, Mill caught up, it implied that 
inference may pass from a number of cases examined to a class of 
objects, examined as well as unexamined This is Mata tal Induction 
or the Induction with which we are chiefly concerned as distinguish 
ed from rot mat Induction or the induction that is a mere summation 

T (cf Book Vi, On the Logic of the Moral Sciences, “ System of 
Logic," Mill ) 
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Of particular 1 he junction between the old and the new is thus 
bi ought about bj Mill Very tcrtelj, as Min to expresses it "Histon- 
callj \ icw eel lus (Mill's) Sjstem of Logic was an attempt to connect 
‘the practical conditions of proof set forth in Herschcll s discourse 
with the theoretic view of Induction propounded in Whately s * * 

VjToiL 3 MILLS VIEW OB THE RLLA1ION BmVLbX 
DLDUCTION AND 3NDLC130N — Deduction icnsons from genual 
pi maple- to paiticuhi facts, induction from pa r tau la i fa ts to genual 
principles lhcc aie not independent sorts of icasomng The piocess 
ol thinking is as MtHonc observes the same in both , i c , to hnd i 
place for some fact as a detail within a M stcm In the ense o s\ Holi- 
stic, deductive reasoning cut system * is pirlh known hcfoich ind in 
the form of t genual law undo which the f ict oi det ul is bi ought \\ c 
stmt haung in our hands the conm on tin cad which unites the \ an* 
ous facts But mndndnt reasoning wc liau to fina the common 
thread * 7 he major premise of a sjllngism is as it were i memo 
xandum of facts, and the ^Hogum simplj interprets it Mill un- 
phastng tins wc\v oi deduction is the interpret ition ot n mcmoiandum 
holds that all inlaencc is essentially inductive “All men arc 
mot tal, Socrates is a man, therefore, Socrates is mortal Heieour 
belief m the mortality ot Socntes depends on the same 1 md ol evi- 
dence as our belief that all men are mortal for, saj** Mill, the tiuth 
ol the proposition, "Socrates is moiial * cannot depend on the pro- 
position “All men tre mortal which latter cannot be true if Socri- 
tes is not known to be mortal Inference therefore ts essentially 
inductive and it is only for convenience, according to him that vve 
call a geneial induction, Induction, and the interpretation oi a memo- 
randum Deduction 

Now, in a sense Induction and Deduction are allied, jet thc\ f 
must be thought of as hav ipg^sepaj a 1c p jftts. In Ins anvety to con -1 
nect the new and the old, Mill lost sight of the difference, and over-' 
emphasised the underlying identity of process How to establish d 
memorandum and how to interpret it are diffeicnt things ^ The aim 
of Deduction is to give us the conditions of correct conclusion from 

* Refer to Minto's Introduction, pp 243 - 272 , in his Logic, 

Inductive and Deductiv e, 
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accepted generalities, 1 e , the conditions of the correct interpreta- 
tion of a memorandum, whereas the aim of Induction is to lay down 
the conditions of correct mierence from facts, 1 c , of establishing a 
memorandum Of course, the question may arise, if the distinction 
is to be thus recogm/ed — Is the interpretation of a memorandum an 
inference at all ’ There is no addition to our Know ledge how then, 
can Deduction be called an infcicnce at all In tbe stricter sense it 
cannot be so called Hut aitci all, this is a matter of 'ciinn ology.^ 
Tradition is in fas our ol Deduction being called an mterence It may 
be so called and the distinction between the two kinds oi intercut 
mas be suggested In the use of the ssoids, Formal Iivcicnce tor 
Deduction, Material Intercnee for Induction 

? Note a MILLS DOCIRINL THAI \LL REASONING IS I ROM 
TUmCILAli To P\RTIC\ 1 \R — 
til men arc moi { d, 

Socrates is i man 
Socrates is o»crl il 

Here the conchisior ■i-orcuiig 10 Mill ones not dcj end on the 
general p ©position, All nun arc mortal lor that proposition, if 
true, requires tint Souates snouki be mortal Ilcncc tl ere is no 
inference from gcncr -1 to particular According to Mill, Socrates is 
mo-lal, because other mdisiduals X, Y, Z lias e died, ic, the truth 
of the proposition ultimately depends on puticular nfamation only 
Xow, an mfcirncc horn cb'cised paiiicul.ais to m ob^used p?rti- 
uilars may be justihed attunes, but not always When justified, 
howe’er, the mierence presupposes that there ue essential points 01 
likeness, 1 c , both particulars depend on a cciiam general (likeness 
implies geierahty) proposition Minto notes that Mill was betrayed 
m<o the statement all reasoning is from particular to particulars by 
his peculiar attitude seei lg induction ana deduction, oi the new and 
the old logic to has e the same process as noticed m Whaltly s con- 
ception of Induction 

QUESTIONS 

1 Define Induction, and show ssliat arc the chief C'Sentials of the 
same 

2 How do you distinguish between the Formal and Material aspects 
of a Syllogism How would you as'oid the dilemma, that a 
syllogism is either needless, or begs the question’ 
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3, Discuss the different statements of the dtcixm of Anstotle 

4. What is a definition * How do you distinguish a general pro- 
position which is a definition from a general proposition which 
Is an induction * 

5 Was Bacon justly regarded, the father of Inductive Logic* 
If not, uhy not * 

6 Trace briefly the history of the growth of the Inductive Method 
Show the genesis of Mill s “System of Logic " 

7 Mill, according to Prof Minto committed various errors at the 
junction ol the old and the new logic How and why * What 
part does Whatelj s interpretation of scholastic logic play m 
this mischief * 

8 Show the relation between Induction and Deduction How far 
is Induction necessary How far is Deduction necessary * 

9 Discuss the nature of Inference and show how Mill regarded all 
leasonmg as being from particulars to particulars 

to What is Colligation of Facts * How do you distinguish it from 
Induction* 

ji State briefly what is the problem of Inductive Logic 


chapter 11 

FORMAL OR ARISTOTELIAN, AND PERFECT 
INDUCTION 

1. The Aristotelian Induction: — In Deduction the 
aim of the reasoner is to establish a particular conclusion, 
and his basis is a general proposition In Induction his aim 
is to prove a general proposition and this is established 
■when all the parts of which a whole is made np are seen to 
be true. While Deduction reasons from whole to part,. 
Induction reasons from port to whole According to 
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Aristotle, the trnbh about the whole is realised when we go 
through the truth about the parts. Thus if we know that 
the skilful steersman is best, the skilful driver is also best 
and so ou, we are m a position to say that the man who ia 
skilful is best in every occupation 

THE IHDUOTIYE SYLLOGISM:— 

From the above account of what Induction meant to 
Aristotle, it is easy to see that the argument naturally falls 
into the form of a syllogism Aristotle held that Induction 
consists in proving the major of the middle by means of the 
minor. “Induction then, and the Inductive Syllogism, 
consists in syllogising one extreme with the middle through 
the other extreme. For example, if B is middle to A and 
C, to prove through 0 that A belongs to B “ The syllogism 
is a* under — 

All C 16 A, 

All C is B, 

All B is A 

Ordinarily, m the mood Barbara, we prove the major of 
the minor by means of the middle term. Thus 

All B is A, 

All 0 is B, 

All 0 is A. 

Here A, the major term is proved of 0 the mmoi, 
through B the*middle term Bub Anstotle while describ- 
ing Induction, says that we should ‘prove that A belongs 
to B,’ ‘through O’ and that is done m the syllogism m the 
mood AAA figure III above. Thus 

This, that, and the other skilful man is best, 

This, that, and the other skilful man are all 

( the ) skilful men; 

All skilful men are best 
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Here the minor premise is of the form, All X is all Y, 
and therefore the conclusion is true Agsm, since the 
minor premise is of the form All X is ail Y, it can be simply 
converted, and when it is so converted the argument as- 
sumes the form of the mood Barbara , which is a valid 
mood 

The expression “proving the major of the middle by 
means of the minor” jeedB a little of elucidation In 
Deduction we prove the major of the minor through the 
middle The major premiss in the first figure, wheu the 
conclusion is affirmative, is of the form All M is P The 
di6putnnt however may admit the formal validity of the 
mood Barbara, and yet ask, How is “All M is P” establi- 
shed? To this, the reply would be that this, that, and the 
other M is P , and this, that, and the other M constitute all 
M Hence “ all M is P " is bound to be correct Whon 
this is shown, we have proved the major (P) of the minor 
( M ) bv means of the middle ( this, that, and the other in- 
stance, or part of the middle) 

The axiom of this kind of argument, which according 
to Aristotle is Induction, would be “ What is predicated of 
every one of the parts is prcdtcalle oj the whole ” If P is 
predicable of every one M, it is predicable of all 31. If 
mortality is predicable of every one man (John, Henry, 
Thomas, and bo on) it is predicable of all meg. When sHch 
,i proof ib offered, we have proved “ the major of the middle 
by means of the minor” (the particular instances) 

2 The nature and utility of the Aristotelian 
Induction — The Aristotelmn Induction is as shewn above 
really dednetive The deductive process of inference m 
this case will be valid when the minor premise gives a 
complete enumeration of nil the instances of the subject of 
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discussion. When this is not done, the inference will not 
be valid.’ ’As a mode of “ 'proof ” Induction in the Aristotelian 
sense does not differ from Dednction, because it is 
based on the laws of dednction 

What is the utility of such an Induction? If each in- 
dividual has a certain qualification, property, or attribute, 
all individuals of the class have it by mere summation 
Where is the necessity of a tortuous expression of this m 
the form of a syllogism? The reply to this is that * the only 
utility of the Aristotelian Induction is from the dialectic 
point of view If an opponent questions a major premise 
like “all skilful men are best,” the easiest and the most 
efficient method of convincing him of the truth of the pro- 
position is by asking him questions like the following: — 
Is not a skilful doctor best ? 

Is not a skilful driver best 9 
Is not a skilful shremakei best 9 

and so on ; 

And are not they all skilful men ? The opponent 
T\onld have to reply m the affirmative. After the admission 
of a certain number of particulars, the admission of the 
whole constituted of those particulars must follow per force. 
In this way the opponent is bound to admit a geueral con- 
clusion The only utility of the Aristotelian Induction is 
therefore from the point of view of Interrogative D'alectic 
Modern Induction is concerned with the methods bv which 
laws of nature are proved. Evidently such an aim cannot 
be served by the Aristotelian Induction, for an empirical 
summation of Particulars is of no use m the discovery of 
scientific laws 

Perfect Induction: — Tho Mediaeval logicians regarded 
Induction of the type above discussed as Pei fret, for there 
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can be no room for doubt when we argue on the prin- 
ciple, ‘what is true of each is true of all ’ Further, they 
expressed it in the form of an Enbhymeme ( Inductive 
Enthymeme ) which they expressed shortly m 'the form. — 

This, that, and the other, therefore all 

This, that, and the other muguet attracts iron, 
all magi ets attract iron 

This rnlhymcme is valid when this, that, and the other 
magnet are all the magnets "Whenever it is not possible 
to examine ail muguet'!, all men, all hot substances, the 
inductions “all magLCts nttract iron,” “all men are mortal,” 
“all hot substances exjnud by heat” rcspectnch cannot 
be valid!} established All l.notin and unhnoten ca«e 6 must 
be examined, and then and then only is the cnumcntion 
exhaustive If it is not exhaustive and yet an induction 
is arrived it, it wonld be nn Impcijcct Induction 

3 Jrvoxs ox* the "Duliii oi Prui TCI IXDICTJOJC — 
Perfect Induction being ‘•imph based cn enumeration is 
really speak mg not an inference ot ill Aristotle treated 
the subject from the dialectic point of view Bacon and 
Mill ndicnle Perfect Iiductien, and criticise it as being 
scientifically worthies'; .Tevons, however, dc.cnds it on 
the ground that it substitutes a shore for i long statement 
Thus, it is easier to say that a whole weeje passed m 
.merriment rathei than that Mondny, Tuesday, Wednesday, 
Thursday, Friday, Satuidav, and SundsT did To quote 
Jevons — 

“Mr Mill, indeed, differs from almost all other logicians 
m holding that perfect Induction 16 improperly called la 
duct ion, because ie does not lead to any new knowledge. 

"He defines Induction as mf ounce fiom the Inown to the tin- 
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Jnmrn and considers the uuexammed cases which are 
apparently brought into onr knowledge as the only gain 
from the process of reasoning. Hence Perfect Induction 
seems to him to be of no scientific value whatever, because 
the conclusion i* a mere reassertion m a briefer form, , 
mere summing up of the premises. I may point out however, 
that, if Perfect Induction were no more than a process 
of abbreviation, it is yet of great importance and requires 
to be continuously used in science and common life. 
Without it we conld never m u ke a comprehensive state- 
ment, hut should be obliged to enumerate every particular. 
Ifter examining the book* in a library and finding 
them to be all English books, we =honld be nnable to sum 
no onr result* m the ore proportion, *• all the books m this 
library are English books, n bn t should be required to go 
over the list of hpoks every time we c!e*ire to make any one 
acquainted with the content* of the library. The fact ir that 
the power of expressing a greet number of part cniar fact* in 
a very brief *pace i* essential to the progress of *cience 
This is ?n able defence of the value of Perfect Induction. 
A short-hand registration of fact* has its own utility Whe- 
ther *nch a registration of facts should be called Induction 
or not 1* a question of mmercl&ture Mil! regards it as 
Induction ’mj-rperly so c. Iltd because while merely as- 
serting Oi a whole that wh*ch wc have .previously asserted 
of each of the individuals of that whole, we are not progress- 
ing m knowledge, there is no passage from the known to the 
unknown. Whatever the decision may be, it is true that 
the claims of Jevons are justified. And yet the truth re- 
mains, that of the two types of Induction, Perfect Induction 
and Scientific Induction, it is the latter that has a greater 

Tevons, Llementat > Lessons in Logic, p 214 
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utility in the diBcovery and proof of* general propositions 
and rules of science 


NOTE Difference between Aristotelian Induction and Perfect 
Induction The difference between these two kinds of Induction is 
not visible at first sight In both, the result is based on enumera- 
tion Yet, whereas the Aristotelian Induction is based on the 
enumeration of Species (or better, sub classes), the Scholastic Induc- 
tion is based on the enumeration of individuals Thus the Aristotelian 
Induction would be of the {following tjpc — 

Skilful doctors archest, 

Skilful artists are best, 

and so on 
Hence, skilful men are best 

It would not take individual skilful men but onlj the species or 
classes of skilful men into consideration The scholastic method starts 
with an e\bausli\e enumeration of indiuduals The difficult* of 
obtaining a complete enumeration of individuals (as in the proposi- 
tions All men are mortal, All magnets attact iron) which is insur- 
mountable in Scholastic logic cannot therefore be perceived in the 
Aristotelian scheme 


QUESTIONS 

( x ) What is the dictum of the Aristotelian Induction? How is 
it logically related to the dtclitm dc oittiti cl nullo , or the 
dictum of Deductive inference? 

( 2 ) Explain the form of the Aristotelian Induction 
( 3 ) Show that the Aristotelam Induction is deductive 
^4) What is Perfect Induction ? 

( 5 ) How did the Meduasval oi Scholastic Logicians shorten the 
, Aristotelian Inductive Syllogism? Illustrate >our answer 
with a concrete illustration 


( 6 ) 1 *? Perfect Induction worthless? How did Mill criticise it ? 
How does Jevons defend its utility ? What in jour opinion is 
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the importance of Perfect Indnction? Is it more than that of 
Scientific Induction’ 

( 7 ) How did Anstotle approach the Question nf Induction’ 

{ 8 ) “The Aristotelian Induction has a dialectic utility Explain 
this 

(o) How do \ on distinguish between the Aristotelian Induction 
and Perfect Induction' 


CHAPTER III 

SCIENTIFIC INDUCTION 

1. Scientific or Imperfect Induction Mill 
distinguishes his theory of Induction from other theories of 
which a brief sketch waE given m the la«t chapter l Mill’s 
theory is that in induction we pass from the known to the 
unknown,. He speaks of it as “the process by which we 
conclude that what is true of certain individuals of 
a class is true of the whole class, or that what is 
true at certain times will be true m similar circum- 
stances at all times” It consists m “discovering and 
proving general propositions.” But every process which 
sets out from a less general and terminates m a more gene- 
ral expression— which may be exemplified by the form, 
“This and that A are B, therefore every A is B”— is not 
indnction properly so called Mill regards such a process 
as not an inference at all It is based on an enumeration of 
individuals The Scholastics regarded it as Perfect In- 
duction. But Mill severely criticizes it on the ground that 
it does not enable ub to make any progress m knowledge. 
Perfect Induction is not induction and haB no scientific 
value^ However, writers who regard logic as purely formal 
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uphold the Scholastic theory. For example, Hamilton says 
Hint Induction is pot erned by the axiom; “what belongs 
or docs not belong, to all the constituent parts, belongs oi 
roes not 1 tloim, to the conBtitntcd whole " Thin axiom is 
the coimr-o of AnstotloV dictum ttt connection with tfu 
pyllogiMn Jn the last chnpter it was i united out how 
.Tetons t-howod the utilitj of Perfect Induction? The ques- 
turn might occur, wh\ doe" Mill deride Perfect Indrction r 
’ IV hj das lie mscti“« Imperfect Induction? The reply to 
this quest u*> m tire idy gnrti whin n brief history of th< 
snbjtet tu" traced ti. chapter 1 Formal logic hid made 
knowhopi st itio’irrj beirnu h»id made great "trido" be 
fort the time of Mill 7ho*< who advanc'd the Science s 
did not care it, a had no irchmitmn to «>m Ir«e the argument* 
on which their results were n et hi die >U\ based If then 
methods 1>« di e eov(rid and made use nf m the moral and 
political "CKucrs many erne re? nit* might be c« , tnb)i*«b' , rt 
This hemp Mill’s aim, tbr position lie tahes up i* justifiable 
Perfect Inunction is ha«ul on furn >1 logic end utu si cure 
only formally co root r. suits, nnpcricct induction is based on 
material logic a 1 d can secure nut! ti c t jci gross in knowledge. 

2, iLLUbllUXION 01 A \ALID Soil MI! 10 ImH/OIIoX - 
dt is pointed out that m fccicntific Induction we pnss from 
the known to the unknown or from » limited number of 
cases examined to a whole clnss *lhe proposition “ Motion 
in the p-irticIeB of a body produces beat” is general Motion 
ib present whercter heat is present, and the absence of the 
latter is seen to accompany the absence of the former. In- 
crease motion m the particles of a body and beat will be 
increased, decrease it, and heat will be decreased From 
these considerations we see that the one is the cease of the 
other, and that the given proposition has a universal vah- 
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dity Therefore, here is an induction and an induction 

which ib scientific and valid But yet it ib to be designated 

as an Imperfect Induction, because it is not based on an 

exhaustive examination of all hot substances. / This is an 

impossibility. There can be no Perfect Induction m this 

case The Induction is arrived at by collecting and testing 

the nature of hot substances, and cold substances, and 

examining greater and less degrees of heat m the case of a 

limited number of instances Thus it is noticed that heat 

is produced by rubbing (creating motion m the particles of 

n body), that when water is hot there is motion m its 

particles, that m dead or motionless matter there is no heat, 

that when motion of particles is increased heat increases, 

and so no The conclusion is the induction in que>tion 

It is based on a hrniten examination "We pass from cases 

examined to cases vnexatmned, and in .live a generalisation 

that motion in the panicles of a body produces heat ^This 

is an Imperfect Induction, because all c c e8 of heat are not 

examined i 
s 

3 Induction per Simple enumeii vtion —The above 
illustration ‘hows what a scientific Induction is It illu- 
strates a scientific induction, beciusc wo generalise from 
a limited number of examined or known cases of heat or 
fbsence of heat There is progress from the known to the 
unknown Hence there is material Induction too. More- 
ovei, the Induction is justified by the tests of a valid in- 
ductive inference But(the generalisation may be based on 
a limited number of cai,es and b« not justified by rules of 
logic. In that case we would have au incorrect or invalid 
Imperfect Induction y One such case is exemplified by what 
is known aB .Induction per simple enumeration x This 
kind of Induction consists m affirming a universal truth' on 
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tbs basis of nncontradicted expe*ience. ‘All swans are 
whits’ is an. induction o f this type. The ancients sew only 
white swans, and from that asserted that all swans are 
white. f A generalisation arrived st from, or based on a 
n ember of like cases without taking the trouble of search ng 
more cases msy by chase* turn out to be correct, but there 
is no reason why it should. ' So a quack doctor may ctre 
ninety cine cases of illness, but the hundredth dse need 
not ce cured, bug a generalisation based on sfrncstive in- 
stances of care is therefore precanevt^ The exceptions are 
not searched for cr are not found, and it is taken for granted 
that they do not exist. Hence a causal sequence is supposec 
to exist »u places where it may not. Fcwler describes In- 
duction n^jluvr rut xvr&v^v-t. thus: “I perceive, 
say in five, ten cr twenty ecses, that the phenomenon c 
is attended by ahe phenomenon b and knowing of no cases 
in which the one phenomenon is not attended by the o<-her 
I begin to suspect that c and c a-e connected together in 
the way of causation ~ Tuns to a fatalist** mind cniy 
success ace to chance or failure dee to chance appeals 
itself. Cases of chance success or failure are passively 
received by this mind, and that withont the least trouble 
of searching into other esies contradicting them. He fee* 
fur. Hfi*d fre” i sz£\ cr. in belie vine that everything 

happens in a fatalistic way. His gene^Iisation cr inducrrcc 
is faulty ; it is induction per s,mp J e enumeration. 

Bacon severely criticised this kind of induction. It is 
crly caters! to unscientific minds. “The tendency" which 
seme call an instinct, arc which others account for fc; 
assc<rst ; on, to infer the future from the pest, the unknowz 
frem the keewn, is simply a habit of expecting that whsi 
hss been found tree cnce cr several times and never ye! 
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found false, will be found true again Whether the in- 
stances are few or many, conclusive or inconclusive 
docs not much affect the matter.” 

i. CulSsificaiiok or Ifdccxioks : — The different 
types of Induction dealt with m this t»cd the preceding 
chapters mav be classified as under Science and .ts pro- 
gress tase their stand on Imperfect Induction, because we 
examine and can examine a limited number of knrwu in- 
stances ai’d from that generalise, cr arrive at laws.' The 
subsequent portion of the booh will deal with the nature 
and rules of Scientific Induction 

Induction 

I 

j Formal Material j or 

1 Based cn Enumeration Imperfect Induction 

of species in a j 

genus, Aristotelian 1 

Induction. Per Scientific 

11 Based cn enumeration Simple Enumeration, 
of individual; 

Perfect Induction. 
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of tins t>pc E\cr> effect 1m n tausc This is n grand generalisation 
biscd on imn> less general results 

Fouler s definition is coirect It satisfies the two centals of an 
wmhiction ok ( i ) a gtntrab' , ntio» ( 2 ) Imed on facts ( particular or 
less general ) 

\ p) f owlcr also sa\s tint Induction nm he defined ns u tf't UztU 
matt tuft n / cc of th t util iter ft from btc ? no it In tins ht agrees 
with Mill who sa>s that Induction • proceeds /iron the htr tot A« 

tiftfiiini This definition Ins a \\ rong suggestion We enn never p tss 
from the 1 noun to the unknown if Ok litter is cntircK unknown We 
must at leact buo~o tint tin unexampled cas/ s ln\c the nnr ro uhho >1* 
ns those which are examined F\tr\ * ffeet has n must * 1 \nrniru the 
growth of phnls thi falling of run, the occurrence of eft tth awl *0 
on The generalisation nn> h umtd nl from nn cvimmit on o* 
such erases In the future ns in the pt<-t md present these ami sin h 
other things submit to this Inw This is the forte of the Induction 
Fi 0111 the ) noun it is saul we jns to the uni now n Hut th. mi 
known eases, here 11c known inasmuch as» the) ire all ehccts in 1 
pntlteuhr kind of mmefsc l n«Ur different conditions the genera 
Iisntmn m not meant to be ippbed in i diftocitl universe \ passage 
from tlie known to the totall> uni nown is impossible Heat causes 
bodies to panel Tins is 1 guitt ihsation The unknown c tstsof 
heal and the known ci^s of heat are included tn it But the iml nown 
arc not totally unknown lhc> nm he e v-cs ot different substances 
at different hmes, and m dilfercnt places uid set thes ire known 
inasmuch is the couth bon* of their exoteric t are the some as the 
conditions of existence of known 01 examined crises Stnctl) speaking 
v*e pass m smh cases ‘ from the mmparitictl> known to the com* 
pamlnch unknown * 

(3) Whewcir* definition, though not ver> useful, worth 
noticing because of the controv eis} between him and Mill t Induc- 
tion according to Whcxvell, ‘‘is a term applied to describe the process 
* of a true Colligation of Facts bv means of an exact and appropriate 
conception \This definition is not correct because it fakes no account 
of the fact that induction is an inference and as such is concerned with 
proof \\ hcwtll takes no note of the fact that in induction there is 
^generalisation or inference from facts Unless* however, facts are 
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ollected and grasped under a proper conception, there can be no 
iiscoicry of an mducb\e truth The lonnation of proper conceptions 
or the facts or a disco\ery of like points, and the generalisation co- 
nference are two stages of the same process Mill underrated the 
'ortner stagCj Whcuett chiefly concerned himself ^ilh that 


QUESTIONS 

1 Explain and illustrate the difference between Scientific Indue 
lion and Perfect Induction 

2 What is Induction per Simple Enumeration 5 

3 Assign techncal names to the following inferences — 

II) Man, horse, mule, etc , are long-Ined, 

Man, horse, mule, etc , are bileless 
Bileless animals are long-In ed 99 

(2) All the months oi the 3 ear are cf less duration than 32 da>s, 
because each and t\ery month is so 

(3) Why should I not carrj on speculation in Bomba} Mr X of 
Bomba} speculated on a grand scale and became a rich man 
Mr Y cig the same thing, and he thmed Some of m> fricnos 
a so succeeded in Bombay in tne same waj 

(4) Classif} the different kir.d of Inauction How is it that Scien- 
tific Induction is Imperfect Induction ' 

(5) Criticise the statement that in Induction we proceed from the 
known to the unknov n J Slellcne sa} 5 tfca f Mill s definition 
that Inductior enables us to go from the know n to the uni now n 
is 1 \er} misleading ” Show how tar this is so 

<6) W hat as the difference bem een Mill and Whewell ' Hour does 
\\ hewell defire Induction* How far is his definition correct 5 

{7) Can } on show that the results of Scientific Induction are bound 
to be 11 probable ' n 

( 5 >) Define Induction Show how the Formal and Material aspects 
of truth differ. With which of these two aspects are jou 
concerned while stud}ing Inductne Logic ? 
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THE GROUND OF INDUCTION 

/ 

-“*1 The General Axiom of Induction — In unper- 

-- — — * • — 

feet or Scientific Induction which is Induction properly so 
called, we always generalise from experience And yet, 
the generalisation is based on a limited number of obser- 
vations By what right is this allowable ? What nre the 
assumptions made by us in this process ? Taking a con- 
crete illustration, the assumptions will be easily visible 
To make use of an illustration from Fowler’s “Inductive 
Logic.” Take two bodies of unequal weight, e. g , a guinea 
and a feather. Keep them at the same height under the 
exhausted receiver of an airpump Release them at the 
same moment, and it will be observed that the two sub- 
stances will reach the bottom of the vessel at the same time 
If from this it is inferred that under the same circumstances 
these or any other bodies, m short, all bodies would when 
let fall m empty space reach a certain bottom m equal times, 
here is an inference which is a generalisation from facts 
observed, i c., an Inductive Inference. The inference is 
from facts observed to facts unobserved, from the present 
to the future, and on analysing it, its assumptions will be 
explicit 

Ordinarily we notice that bodies with unequal weights, 
e g , a stone and a piece of paper do not fall to the ground 
m the same time when thrown from the same height Bodies 
fall to the ground, for gravity acts upon them, but they do 
not fall in equal times, because the resistance of the atmos- 
phere and other circ umstances differ m each case In the 
illustration quoted above, these other circumstances are 
eliminated, for the guinea and the feather are let faW 
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in an airless space Only one cause and that the force 
of gravity can now act upon them. We first observed two 
bodies with unequal weights reach the bottom of the recei* 
ver m the same time We arc mduccd to generalise from 
this observation, because we notice that one and only one 
caiiMi operated on the bcdies, vi: , gravity. If it operates 
again ou the two bodies m question or on any other bodies, 
the mine consequence will occur This is the generalisation. 
There is here a two-fold Ik lief. A result is due to some 
eati'c, and if this snu.e cause oj erates uuder the tame con- 
d.tiom the mine remit will happen We believe n< r«u*alit>n 
and rc relieve in vmjonn caumtwn or m the Law of Uni- 
formity of Mature, and hence we generalise. 

Progress from facts observed to facts unobserved is 
bi=ft\ then, on the two assumptions — 

( 1 ) The Law of Causation, 

* and ( 2 ) The Law of the Uniformity of Nature 

The Law of Causation foyjL-Slwa. that •eve ry event 
has a c.ui-g ’ It means that whenever something ha* taken 
plate something mu^t have preceded it and brought, it 
about A man die= The law of causatiou den.es that 
death took place of its own accord Either it must be 
tome disease or Eiucide or poison administered by some 
one else, or murder or some such thing must have brought 
the death about It is » very ordiuary truth ‘Po'son 
causes death.’ This is a simple generalisation. Some one 
takes poison and he dies Something precedes aud some- 
thing follow b here But no generalisation can be based 
on mere precedence aud succession Just before I commen- 
ced writing this line, a carnage passed by my house. 
The passing of the carringe and the writing of these lines 
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arc antecedent aud consequent. From this, however, 
1 ' cannot form any generalisation since the two events 
are not connected causally But here is mk and pen 
and tbo will to write down iny thoughts, the result 
writing is dependent on them 1 The antecedeuts aud 
the consequent are here causally connected nud are not 
mere antecedents and consequents t Another day, with the 
same antecedents I may expect the same consequent or 
consequents Wlij ? Because thero is a cnnsnl connection 
between the two things. But jet, suppose I trj to ante 
down my thoughts the next day, and taken up pen aud 
paper with this cud If the ink does not blacken the 
paper, or if the paper docs not receive auj impression, i e , 
if the same causes do not produce the same effect, what 
6 hnll I do? TV" ill mj expectations in. that case be fulfilled ? 
Decidedly not In nil inductions, whether complex or 
simple there are two assumptions, ( 1 ) the Law of Causa- 
tion aud ( 2 ) the Law that the same cause always produces 
the same effect (Ihe Law of Uniformity). 

s j/ 2 The Ukifoujiitx or Nature. — The Lou of 
Causation is one aspect of the Uniformity of Suture This 
latter principle should be therefore first properly grasped. 
Its importance also should be noticed In the illustration 
, discussed above, it was seen how the principle is assumed. 
{Mill, following Archbishop Whatcly regards every induc- 
tion as psyllogtsm with the major premiss suppressed, or 
rather jprefers saying that “ every ind uction. may be thrown 
' ( int 0 _the form of a sjllogiim by supplying a major premise ” 
jlf this is done, the Law of the Uniformly ot Nature would 
I become “the ultimate major premise of all inductions.” 
l^Thus Mill’s luductive Syllogism would be as under — 
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All the obsorved uniformities of nature continue, 

That all magnets have attracted iron is an observed 

uniformity; 

.. It continues ». o , the generalisation or induction 
that magnets attracts iron is valid and established. 

Whatoly’s major premise would be “a hat is true of 
some magnetB is true of all.” But how came we by this 
major promise, says Mill ? It ib not Eelf-evident, for it 
is not true m cases of unwarranted generalisation. Its 
truth depends on the ba«is that a different supposition 
would be inconsistent with the uniformity which wo know 
to exist m the course of nature * the unobserved cases will 
resemble the observed ones since nature is uniform. This, 
therefore, according to Mill, is the real and ultimate major 
premise. 

But how did this principle, namelj, the law of the 
uniformity of nature come to be recognised Some regard 
it as being on a priori principle, 1.0., a principle not derived 
from experience but presupposed m all oxpeneuce. The 
child that is once burnt dreads the fire the very next time. 
Why ? The child that has received good treatment from 
certain familiar persons is always rejoiced m their com- 
pany. Why ? The reply is simple, tho_ inductive instinct 
is deep— -rooted in humau naturo. If an animal is not born 
i with such an instinct, it can withstand the struggle for 
I existence with the greatest difficulty, and in the majority 
1 of cases perhaps it would not. That tho law of the uni- 
formity of nature is an ultimate postulate of experience is 
very easy to show Its proof is that we cannot but act on 
it It ib not easy to prove it in any other way. As Prof. 
M mto says: “It ib simply an assumption on which ~we act 
3 
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If any man caieB to den y it, ther e is no argument that we 
ran turn against him. We can only, convict him of prac- 
'tirannconsfstency, by showing that he acts upon this 
assnmption hlmself every minute *of “his waking day If 
we donot believe in the continuance of observed unifor- 

i-i •• _ ■*-* i * _ 

mities, why do we turn our eyes to the window expecting 
to find it m its accustomed order of place? Why do we 
not look for it in another wall? Why do_ we dip our pens 
m mk, and expect the application of them to white paper 
-to 'be followed by a black mnrk?” 

Others regard the principle as being derived fro m ex- 
perience When however it is stated that the law of the uni- 
formity of nature i6 derived from experience, it should not 
be understood that it ib based on a Scientific Induction. 
^The Induction on which this grand generalisation depends 
ib only Induction per simple enumeration It is based on 
a senes of un contradicted experience^ It has nob been re* 
Bolved into, or as Fowler says “possibly does not admit of 
being resolved into, facts of causation.” Hence the lau o f 
uniformity of nature is notji J3cisntific_ Induction, but only 
Induction per Enunierationem Smphcem. 

~~In fact we only proceed on the belief that nature is 
uniform It is the foundation of the^ different sciences 
But in many ways Nature does not, seem Jto be uniform 
Fine weather this morning is not an index of fine weather 
to-morrow morning If there ib abundance of rain this 
year, it; may be that next year there may be famine Fortune 
is proverbially capricious in the bestowal of her gifts The 
•course of trade is full of surprises The inability to see 
such things as these is very often the source of wrong 
inductions, e g , the inductions “all swans are white” made 
by Europeans not many years ago 
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Not a Uniformity but Uniformities . — In the midst 
of infinite diversity there is a general uniformity or regu- 
larity id the chain of phenomena m the world. The 
uniformity that presents itself m the world is not strictly 
speaking a uniformity, but a complex fact, being a res ultant 
of the co-existence of many partial uniformities Thus if A 
is followed by D, B by E, and C by F, we shall have the 
,sequences A B — D E, A 0 — D F, B 0 — E F, and A B 0 — 
DEF, provided the simpler sequence of D after A, E after 
B, and F after (J was a causal one. The sequence A B C— 
DEF would be regular and yet complex It is not uni- 
formity, but uniformities. Thus, if poison is taken and 
death follows, the result is not simple but complex, since 
it depends on the properties of the poison, and the laws 
which the human organism obeys. Here, there are two 
uniformities If the poison is a chemical compound, the 
"number of uniformities is more than this. 

Mill sajB that uniformities which are in this way comp- 
lex are laios but not laios of Nature Wherever there is 
legularitj, there is law. But ill laws are not laws of Nature. 
The latter expression is reserved for the fewest general pro- 
positions from which all uniformities in the umvese might 
'be deductively inferred Derivative uniformities are thus 
excluded; the complex laws on which they depend are not to 
‘be termed laws of Nature. ^ The term ‘Lav of Nature* then 
in the strict sense, stands for the ultimate uniformities of 
nature, e g , the law of Gravity, the law of the Conservation 
of Force 

4 t Distribution of Uniformity of Nature under 
•three main bbanches : — Bain enumerates three heads of 
uniformity, ro-etcisience, causation, and equality These three 
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uniformities are established by induction, but all of them 
are not established by scientific induction 

Under the head of Uniformities of Oo existence Oarveth 
Read putB the following * 

(a ) The Geometrical. In a four-sided figure, if the 
opposite angles are equal, the opposite sides are equal and 
parallel Here there is coexistence of certain facts m space, 
namely, equality of angles and equality of sides The co- 
existing facts are independent, for the one does not cause the 
other, nor are they derivative’ i. e , caused by something 
else They are simply mutually involved 

(n) Universal Oo-existence among the properties of 
concrete things, chiefly the co-existence uniting the proper- 
ties, Inertia and Gravity Inertia has nothing to do with 
Gravity It means resistance to movement, and force when 
moved. In all material bodies Inertia and Giavity co-exist, 
they are seen to be universally co existent “Equal weights, 
(which are the estimate of Gravity), are equally resisting to 
a horizontal impulse (the measure of Inertia) or to a vertical 
impulse in the balanced condition ” All inert matter gra- 
vitates, and the force of Gravitation is proportional to the 
Inertia The co-existence of these two m concrete things 
is thus always to be found The two properties are inse- 
parable yet independent for they are not dependent on one 
another, nor are they the effects of any common cause. 

(c) Oo-existence due to causation The relative posi- 
tion of the boohs on my table is dependent on my will So 
long aB the order is untouched it will continue The relative 
position of the houses m a street, of the trees m a garden, of 
rivers, mountains and so on, is of this type. If it is distnrb- 

* Chip XIII, Logic, Deductive and Inductne 
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id by man, or by some force of nature, it will disappear, 
md with it the uniformity of co-existence. 

(d) The co-existence of properties m natural kinds: 
Thus gold is a natural kind, and m it certain attributes co- 
exist or co-mhere These are its specific gravity, crystal- 
lisation (cubical), tenacity, fusibility ( i e, its peculiar 
melting point), colour and lustre, electrical conduction, 
atomic weight, combining properties (that it is acted on by 
aqua regia ) These eight attributes co-exist in the substance 
gold, and they are all essential because we cannot derive 
any of these eight attributes fi om any other^ Similarly the 
natural kinds, elements like oxygen, platinum, and so on, 
compounds like water, gunpowder, salt, and so on, the 
different species of plants and animals are all groups of co- 
mheriug attributes. On a knowledge of these, depend the 
classificatory sciences The groups of co-existmg properties 
of this kind may be conjectured to be due to causation, bnt 
very often the causes are unknown and cannot be traced. 
Thus no cause can be assigned why m gold the eight pro- 
perties above mentioned co-exist Why does blackness co- 
exist with the other properties of a crow ? This and such 
other questions with reference to the co-existcnce of the pro- 
perties of natural kinds arc almost insoluble Co-existenceo 
of the ( d ) type aie therefore sufficiently unique to form o 
class by themselves 

( e ) Coexistences of quite on unaccountable way ; 
There are certain co-existences which are not traceable to 
any cause Nor are they referable to any one species or 
genus or order ns in the ( d ) class above (Thus, most mor- 
tals are white, scarlet flowers are wanting iu fragrance.)) 
Why The flowers are of different natures, the metalB aro 
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different natural kinds No reason is assignable Hence 
- class ( e ) is different from class ( d ). 

The proof of uniformities of co-existence not known to 
depend on causation is simply uncontradicted agreement 
m nature. Hero is an induction of the typo known as 
Induction per simple enumeration We find that these 
uniformities hold good througnont the whole compass of^ 
observation Thus Inertia accompanies Gravity throughout \ 
the whole globe It applies to the solar system By strong 
analogy it applies even to the distant stars. We only have 
the cases of agreement and from that we generalise in this 
case. Hence th’B is simple enumeration, and the Induction 
ib not based on causation or scientific elimination, hence it 
is induction per simple ennmeration 

Under the head of uniformities of Cansution maj be 
put down all tho umforimtcs of Science The refined roles 
of Logic ( Inductive Methods ) are applicable to these kinds 
of uniformities and an exhaustive treatment of them follows 
m the succeeding pages 

^ The proof of tho uniformities of Causation is nucon* 
fcredlcted experience \ Nothing hko causation which is 
not uniform is ever seen The experience ib uncoatradict- 
cd, and hence the principle accepted. Th»s is Induction 
per simple enumeration, which is generally regarded as 
precarious. That “ all «wans aro white ” was an Induction 
of that type Ib is a generalisation of on observed fact from 
the absence of any known instance to the contrary, snbse* 
quent experience may refuse to confirm such an induction 
and hence it is precarious But though even the general 
Laws of Causation and uniformity of Nature are themselves 
according to Mill proved from experience on the ground of 
Induction per Bimple enumeration, yet he justifies the 
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proof on fche reasoning that the precariousness of the method 
of simple enumeration is m an mverso ratio to the largeness 
of the generalisation The principles m question have a 
very wide applicability. At every step of knowledge we 
meet with msbauces of their truth. As tha sphere widens 
the unscientific method of making a generalisation from 

simple enumeration of observed cases of likeness becomes 
les3 liable to mislead. . t 

Under the third aspect of uniformity, Bam puts down 
the uniformities of Equility and Inequality On them 
depend the truths of Mathematics’ The proof of these uni- 
formities is also based on Induction per simple enumeration. 

Bmn’& three branches of nuiformibie- are ( I ) of Co- 
existence, (2) of Causation, nni (3) of Equality and Inequa 
lity. < s Thc general condition of these three special uniformi- 
ties is ( 4 ) the law of the Uniform ity of Nature, uud tbo 
general condit'ou of the uniformities of causation, i e., 
special causation, is ( r > ) the Law of Universal Causation. 
Fowler, therefore, mentions these two inductions m addition 
to Bain’s three branches of uniformities ) These fivo are 
the aspects of Uniformities with which Inductive Logic ha« 
to deal It is however Inductions of causation with which 
Science is mainly once rued. The refined rnles of Inductive 
Logic are necessary to test these generalisations and are 
npplicablo only to the uniformities of Causation Henoo 
the concept of a cause needs a direful examination. This 
will be the subject of the next chapter. The uniformities 
of Oo-existence are involved m tho problem of classification, ' 
and those of Equality aud Inequality m Mathematics. /TheV* 
Law of. tho Uniformity of Nature is tho basis of"alij 
inductions, without its help we cannot argue from tho past 1 
to the fnture, or from fche known to the unknown. > 
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QUESTIONS 

i ) What are the general rales on which an} induction is tnsed 
{ 2 } What is the ultimate major premise of all inductions * 

( 3 ) Is it possiole to pro\e the Lav, of the Umfcrnut} of Nature If 
so how ' Is Mill's proof strict!} speaking a proof at all Show 
that there is here a show of men ement in a circle Inductions 
being based on the Law of uniformities of Nature, and this Lnw 
itself on observed uniformities 

( 4 ) Which are the mam branches of uniformities of Nature ' Fouler 
adds two general laws of uniformities to the three specnl aspects 
enumerated b\ Bam Wh} 9 

( 5 ) W hich are the main aspect of the uniformities of Co-evistence' 
(6 } Is Induction pe^ simple enumeration tofall} worthless * Show 
how its precanousness ma\ be avoided in part 
4/(7) Ermine the rehlion of tnunticn to the uniformit} of Nature 

CHAPTER V 

f/CAUSATrON 

f 

CAUf-ATIOV, A SPECIALLY IITPORTAET ASPECT OF 
the Ukiyobhtties oe E/TEBE — That every event, has a 
cause is a uniformity of Nature There are various aspects 
of the uniformity of Nature three or four or five of which 
were taken a note of in the last chapter as being involved 
in Induction Causation is ? specially important aspect of 
the uniformity of Nature for two reasons [Firstly, Causation 
is involved in many other uniformities It is is involved in the 
uuifomities of Co-existences due to itself, e g , the position 
of the houses in e street is an illustration of co-existence, 
and the co-existence has a cause, it will continue to be the 
same so long as there is no disturbance by fire, earthquake, 
snd so on The co— existences of properties m natural kinds, 
e. g , plants, animals, and inorganic bodies must if possible 
be traced to causes It is the aim_of_science to do this lb 
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is difficult to achieve it, and is hardly achieved m many 
cases The co-existences which cannot he traced to any 
censes whatsoever or which do not admit of a methodical 
inductive treatment (e g., scarlet flowers wanting in frag- 
rance) are limited, an d so far as Inductive Logic is concer- 
ned do not deserve to be seriously taken a note of, for it is 
the aim of Logic to render k nowledge methodical Secondly, 
Causation provides , as Prof, Bam observes, a comprehensive 
uniformity, whereas this is not so with other uniformities. 
Independently of causation, the uniformities of co-exis- 
tence can be pro ved only picce-mcal Each uniformity 
>f co-existence stands on its own basis No one nmforraity 
of than type helps os m proviug another Thus gold 
has certain properties and diamond has certain others By 
observation we can generalise about the properties which 
co-mhere m gold, and those which co-iuhcre m dia- 
mond, but we cron it include them unc'eT ,t comprehensive 
nm fortuity Whore is^ m the case of cusatiuii we con so 
on including one gen eralisation under another, and that 
under a third and so on, till at lest we arrive at a very 
comprehensive uniform lty >e g , the Law of Gravity, from 
1 knowledge of wnt-h minor c mentions may be predicted 
deductively. A3 Prif. Bain ^ays “there is a blankness of 
resources m regird to the pTopcr laws of co-existence; their 
Logic is speed Jy cv h ousted " This is not so with refe- 
rence to causation, because scientifically it is always pos- 
sible to conceive a cause of a cause, and a cause thereof, 
and so on till at last we find ont broad or comprehensive 
causes from a knowledge of which certain resnlts may 
under certain circn instance be deductively, rationally, or 
without the help of experience predicted Jnst as the uni- 
formities of Co-existence aTe piece-meal, so the uniformi- 
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lies of Equality and Inequality are so. The mathematical 
truth, “Things equal to the same thing are equal to one 
another ” is easily verifiable Having found it to be true, 
we may apply it to any case whatsoever. So We take the 
other proposition, “If equals be added to equals, the results 
are equal ” Both of these propositions are true, but they 
are detached It is not posable to bring them under a law 
of generalisation more comprehensive than themselves* 
Whereas as we have sseu m causation we can always go 
on enlarging our generalisations Potson causes death, 
disease causes death, a sword— cut causes death Why? In 
o way there is a cause commoa to all these cases, vis, the 
peculiarities of tbe physical organism This then being so, 
causption is an aspect^ of _the uniformity of Nature which 
specially concerns us in the problem of Induction (gene- 
ralisation from experience) 

2. What is jl Cause ? — Thecouceptof a cause is one 
that is used very freely by ordinary meu as well as by men 
of science. Barei) , however, do people mako use of it with 
ccientific accuracy The tendency of the human mmd is to 
connect m£e r estiug events whether £he r e Le any connection 
between them or not Very often prejudices originate from 
such a tendency A is followed by Bj event A is 
regarded as the cause of event B If there is requcncc, 
we imagine there is consequence But sequence is not 
consequence Post Hog, ergo, Procter Hoc , i e , “After 
therefore, Because of” is an ordinary mdnetive. fallacy* 
Many superstitions are fostered by fallacious inductions 
involving this kind of reasoning So a man may have a 
scorpion— bite* The ordinary superstitious practice consists 
m seeking the cure m some incantations There comes the 
man with his miraculGas power, he mutters some formula), 
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rubs the bitten portion of the body gently and after four 
or five minutes in some cases the pain lessens The belief 
is engendered that the muttering was efficacious or that 
it was the cause of the relief. Post Hoc, therefore, Propter 
Hoc, the cure follows the muttering, and hence the latter 
is the cause of the former. The twe, however, are not con- 
nected as cause and effect The real cause is partly the 
rubbing, and partly subjective, namely, the idea that one - 
is being treated by an efficacious remedy, which goes a 
great way towards bringing about the reduction m the pain. 
Mere sequence is not therefore causal sequence 

This very inductive fallacy is involved m the homely 
illustration of the ( the role of the crow 

and the palm-fruit ) Merely because a crow sits on a 
palm-tree, we cannot assign this as the cause of the falling 
of the palm- f rnit, supposing the fall is immediately followed 
by the crow’s sitting on the tree This 13 not a causal 
sequence, but only a casual co-incidence. The pa’m-fruit 
would have fallen even without the sitting of the crow; and 
palm fruits do not fall whenever crows sit on a palm-tree 

Mere.antece&ence and sequence -will -not therefore do. 
The casaa 1 antecedent will not he uniformly followed by its 
consequent The causal antecedent is however always follow- 
ed by its consequent, eg, the creation of heat is always 
followed by expansion in a metal TJie cause is thus an «*i* 
variable or uniform antecedent But not all mranable or 
uniform antecedents are causes The occurrence of day in- 
variably precedes the occurrence of night; yet the foimer id 
not the cause of the latter. When there is explosion m a 
gnn, a flash of light iuvanabl) precedes the report heard at 
a distance; yet the flash of light does not cause the 
sound. Whenever quinine cures ague , the bitter taste 
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of quinine invariably precedes the physical cure, and 
yet the creation of the bitter taste is not the cause of the 
u physical cure Why ? The reason is that though the an- 
J tecedent m each case here is invariable, yet it is not neces- 
sary, indispensable, or unconditional for the effect concerned. 
Pay may not precede night and yet night might be coucei- 
ved to happen If the sun disappears, or loses light-giving 
pTopeTty cr the earth ceases to turn round its axis, there 
would be no change of day and night we may conceive 
eternal dav or eternal msrht Without the ante cedent given, 
day, night may happen When a gnn is exploded the occur- 
rence of a flash of light may be prevented, and yet the 

sound will be beard By taking a sugarcoated quinine tabloid, 
the bitter taste may be prevented and yet tne effect, cure, 

will happen The antecedent in each case therefore is not 
indispensable or unconditional Whatever antecedent con be 
omitted without prejudicing a consequent is not an indis- 
pensable cr unconditional antecedent But if the movement 
of the earth on its axis round the sun does not 'nlc jlace, 
the sequence day followed by night will not happen If the 
ignition of the powder does not happen, the report uiU not 
be heard If the qualities of quinine be not absorbed in the 
b<dy the cure will not happen f* So whatnot antecedent cm 
not be omitted without the disappearance of the consequent 

must be an indispensable or unconditoinal antecedent ( or even 
a part of it ) 

The causal antecedent is an unconditional or indispensa- 
ble antecedent as analysed above Of course it will be also 
invariably followed by the effect But if the uncondition- 
ality of an antecedent be established with reference to a 
certain consequent, it is enough, this itself enables us to in- 
fer causation 'An antecedent may not be shown or proved 
to be invariable, yet it is causal if it is proved to be un- 
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conditional Its mvoTiabihty depends on its unconditionality 
and never vice versa . The supply of oxygen is the uncondi- 
tional antecedent of the burning of fire. For, any part of air 
except oxygen ( e g nitrogen ) may be left out and yet 
burning will happen, but if the supply of oxjgen is left out, 
burning mil not happen The unconditional depcudeuce of 
the burning of fire on the supply of oxj geu may be proved 
bt a single experiment, it is not necessary to see the sequence 
often or invariably m order to conviuco us of its causal 
nature. But as it ib an unconditional sequence ue are sure 
fchnt whenever oxygen is s upplied the process will take place. 

But what is au antecedent? The pulling of the trigger is, 
we say, the cause of the loud explosion, because the antece- 
dent is here unconditional. When the trigger is pulled the 
explosion occurs, without it, it uonld not occur But to- 
gether with the pulling of the trigger, other things are 
necessary These other things are the quality of tho powder 
being a fit one, tho condition of the barrel proper, the 
atmosphere favourable, and the proper arrangement of the 
percuBSion-cap m connection with the powder. All these are 
factors contributing to the result, the pulling of the trigger 
is the last thing necessary It is something done at a time 
when the other things remained favourable. The 
favourable things were static , it is dynamic Jn popular 
lauguage the pulliug of the trigger is mentioned as the cause 
and no notice is taken of the static antecedent or the condi- 
tions Generally only antecedent and consequent events 
interest ns, and hence, m popular language only one out of 
many antecedents, and that the last and the dynamic one, 
is selected and pointed out as the cause of the event The 
causal antecedent is when properly analysed often a gioup 
of certain conditions and events.* 
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In short, n cause is an im amble unconditional antrce* 
dont of » certain event winch follow « Its uneotnntionn- 
lity determines Us mtanubility, the lattir bemp \ i itrn of 
the tsusfil nut nrc of a H*qnencc bnt not the* evince of tlio 
fame Hi ui) antet-dciit is meant the grew]) of condition* 
nnd events which together determine a coom quent Oea^TiHv 
there is n k queue' mui nu tmimdi itc '•cqnenc'* m th« Ctiisal 
rt lotion, oiul so, the const m on inrir./xoV, unwith'icnat, 
vnm f ili(tte antecedent o' a esrliui cunt which follows it. 

, V /H Tin Tnu KfcPMi*fi in Oalsitio* — How for is 
Fcqucuc'* nu « ee e*it’nl Aspect «f cnnsotion 5 Is the tuise .tu 
antecedent it oil ? Ga'cralb/ cui'O nod effect nre ‘•pokr r* of 
rs antecedent Mid cotrequent Hut th**ro nn c ee in 
winch the two nrc t»-e\i»tcnt The weicht of the ntmo— 
phero ctU fc C*> the mercury in the boron etc* to me C >i*t.ict 
with fire produces n burnmp *-ejivotion nrd that with w .tor 
wets substances Ilidrnpen end or \ pci ti.ibitie in the 
prop- rlton of two to one and water ir formed A we.pht in 
one «.cole of a bohnee beeps nn cqml weight in iuoth«r 
balance suspended The cnise vid effect m the-** < 'so-* ire 
Fimnitnnrmis If such ci e e«erc considered, the cause is 
not an antecedent it >s <nmply the n«<-enblnire of phenomena 
which occnrriuir, tome other phtuoinenon in T nrmbh iud 
necessarily commences or has its oriciu Bnt eten rpirfc 
from snch cues, it is not proper to consider antecedence 
nnd sequrenco m fivie «v» essential to the causal rotation 
An antecedent and a consequent are tuo phenomena, the cuus 
and the efiect are nob two distinct phenomena. They are 
tico aspect*; of a phenomenon or rather a process ufnch is onr 
and continuous Iho full development of the cause ts the 
effect, at no moment of time is there a gnp betweou the 
can8e nnd the effect. 
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Practically, however, this question of the time element ** 
immaterial For the effect never precedes the cause and when- 
ever there is any doubt ns regards the point, which of two 
phenomena is the cause and which the effect we solve it by 
finding out the event which preceded the otner, the event 
m which there has been w.i=tc of energy or power, and 
speaking of it as the cause. 

</4 Tiie Definition of a Oxupr —Bearing the above 
analysis m mind, a cause may be strictly defined as a 
phenomenon or an assemblage of phenomena which uncon. 
diUonallif ( or indispensably ) determines the occurrence of 
another phenomenon. Roughly or loosely it may be defined 
as an invariable, immediate, tuicondition »l antecedent of a 
phenomenon which follows it 

rf j rnr Cause as port, la rev, scilstii ically, and phi- 
losophically vvalysed: — Dr. Venn s^ys tint weenu trace 
the full development of the conception of a cause through 
three stages* - Firstly there i* the popnlai nation of a cause on 
which depends the inductive rcn'onmg of the savage and the 
uncultivated classes Secondly, there i* the amendment of 
this view na represented by the logicians and physicist s } chiefly, 
Hnine, Brown, Herschell, and Mill Thirdly, there is the 
most scientific and precise conception flinch applies only to 
hypothetical cases, and it is therefore, not useful or practical 
like the second one Let «<* take the fi’-st two of these con- 
ceptions, one by one, and see how the concept of canse is 
scientifically analysed 

I According to the populm conception, only one, 
antecedent 13 singled out from amongst many, and that is 
connected with cne consequent. The two are regarded as 


Empirical I ogit, p 51 
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cause aud effect , provided there is invariability of succes- 
sion Thus a man cakes poison and dies The cause of 
death is the taking of the poison Without it the death 
would not have occurred There is antece dence and se- 
quence and it is invariable. So if a man’s foot slips and 
he falls and is injured, it is popularly said that the cause of 
the injury is the slipping of his foot So a battle is fonght, 
a victory won, and the name of the victorious battle is con- 
nected with the name of a particular common der-m-chief, 
as if Napoleon or Wellington or whoever he may be is the 
cause of a particular victory This is the way m which 
language is ordinarily used Now there are reasons why 
only one antecedent is selected as the cause, and one con- 
sequent as the effect of the many antecedents /Only the 
dynamic antecedent attracts our n otice and >s interesting to 
us. The properties of the poison, the condition of the hu- 
man organism, the quality of the food, and the atmospheric 
condition, all must operate together m bringing about the 
result death Bub the quality of the food, &c are stationary 
things, they are conditions , the change is apparently 
brought about by the taking of the poison, which is an event 
or which is dynamic Hence we are attracted by it, and we 
speak of it as the cause of the death, tLongh really all the 
antecedents together are the cause. Dr. Venn explains the 
popular atbibu de in a two- fold way “Eillnr the neglected 
elements are so obvious and so necessary that their pre- 
sence may be taken for granted without express mention, 
or they are ao trivial that, for anything they are supposed 
to contribute towards the result it was considered that they 
might actually bo rejected.”** Thus m death due bo poison, 
a particular condition of the organism is obviously neces* 


( Eirpirical Logic, pp 53-54 ) 
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sary, for surely no result would follow otherwise. In the 
case of the explosion, the condition of the atmosphere may 
be regarded as trivial for it does not count for much unlesB 
it be exceptionally adverse Again, we select only one 
consequent, and speak of it aB the effect The reason of 
this is that we are only concerned with the one under in- 
vestigation. It is purely a matter of chance why we select 
this one consequent. Thus the taking of poison causes 
f death. The consequent mentioned is one, vis, death. "We 
are concerned with life- activities ordinarily, and hence, 
speak of their ceasing. But if we happen to have a chemical 
aim we might mention the change in the properties of the 
human organism after the taking of poison as the consequent 
or the effect 

| II Mill’s idea of a cause is based on, and an impove* 
ment of the popular view He first defines a cause as the 
‘ invariable antecedent of an event which follows it and which 
1 is termed the effect. Wherever there is invariable antecedence 
and sequence between two phenomena, the invariable antece- 
dent is termed the canse, and the invariable consequent, 
the effect. “Heat causes bodies to expand ” Heat and 
\ expansion are antecedent and consequent; the relation 
'between the two is invariable, for heat is always followed 

i 

*by expansion. Further, Mill shews that the invariable 
antecedent is not one antecedent as is popularly conceived, 
but is a sum-total of conditions which may he positive as well 
as negative Philosophically speaking, says Mill, we have 
no right to give the name of cause to one only of the many 
antecedents which invariably precede a consequent So m 
the illustration of death due to poison we noticed many 
' antecedents They were all positive. Negative conditions 

'are simply assumed as already existing, e. g , the person 
£ 4 
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not having taken a curative medicine m right time. So 
we might take the case of an incendiary setting fire to a 
house at midnight. The burning of the house is due to the 
mischief of the in cend iary The igniting of some portion 
of the house would he regarded as the cause from the popu- 
lar point of view But among the other necessary ante 
cedents we must take note of the inflammable nature of the 
materials of the house, the conditions of the atmosphere 
and so on These are all positive conditions Among th< 
negative conditions we must take note of the absence o 
persons to detect and stop the mischief- maker m his mcen 
diarism “The cause, then, philosophically speaking, n 
the sum-total of the conditions positive and negative taker 
together,^ the whole of the contingencies of every descrip 
tion, which being realised, the consequent invariably fol 
lows ” Finally, Mill shows that though the secom 
definition is mote precise than the first, yet it is not still ai 
adequate definition, invariable sequence is not cau6a 
sequence unless it is also unconditional sequence Thi 
sequence of day and night is invariable, yet not causal be 
cause there is no necessity m the connection, both day ant 
night being contingent on certain other phenomena Bear 
mg the full analysis of Mill’s idea of a cause m mind, w 
may take as his definition the following A cause is “ tli 
tnvat table, unconditional antecedent ” of a given phenomenon 

Now m his analysis of the concept of a cause Mil 
goes beyond the popular point of view by insisting that W' 
should enumerate the whole group of elements or all th 
elements which go to make up the antecedent, (and b, 
saying that the antecedent should be unconditional) 

Another reepect in. which according to Dr Venn,, 
logician insists npon an improvement of the popular con 
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ception of causation is this The effect immediately follows 
the cause The relation between the antecedent and the 
consequent is a close one in all causal sequences This im- 
provement followe from Mill's qualification that the cause 
is the invariable, unconditional antecedent, immediacy of 
sequence being impossible where the sequence though 
invariable .s yet dependent ou sume condition other thau 
the presence of the antecedent In the illustration of death 
due to poison, the immediate antecedent is the chemical 
change m the poison absorbed, and the orgam=m affected. 
This is the cause of death and this antecedent is the 
unconditional antecedent or this antecedent when once 
it comes into existence docs not require the presence of 
-any other condition with it 

III The third stage according to Dr Venn is that m 
which speculative interest gets the upper hand and you 
lay down an analysis winch is theoretically acceptable but 
is not of practical use, for the conditions of the definition 
c unot be actually realized. The law of causation in its 
most precise form would bo . “ Given that in .my two in- 
stances the pi caw sum-total of antecedents recurs, so mil 
the sum-total o r immediate consequents, end converselv.” I 
The conditions of this formnl «tion cannot be realised, and 
hence, however good it may he theoretically, it 13 u ot a 
formulation which is of practical utility 

All causation would according to this auslysis be reci- 
procal having known the cinsc, we may know the eftect, and 

vicevetsa The concept arrived at would be the concept of 
a cause cmme.isin ale with the effect Iu this sense a cause 
will have only one effect, an l an eflecb only one caused 
Thus the general conditions destructive of life would be 
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the cause of death generally death roast follow them, and 
they most precede death The specific condition (the attack, 
by plague-bacilli) will cause the specific death, namely, that 
due to plague* here causation is reciprocal. The scientist is 
mainly concerned with the practical aim of producing or 
preventing certain effects, whatever the cause specifically may 
be* his aim is satisfied with acquainting himself with one 
out of a plurality of alternating causes he need not and 
doeB not concern himself with reciprocating causal relations, 
unlesB it bo for speculative purposes 

Inductive Logic regards the second oi the three ana- 
lyses of causation as the most serviceable 

’ 6. Quantitative Aspect of causation -In the pre- 
ceding section the qualitative aspect of a cause is analysed. 
Quantitatively cause and effect are equal The_ effocb is 
nothing but the cause redistributed Hence as to matter, 
the two are identical So, when a seed grows into a plant 
and that into a big tree, no matter is added to the already 
existing matter of the universe The seed develops into 
the plant by absorbing earth and moisture Something is 
lost m one direction, and something gained m another 
Experimentally it may be shewn that the quantity of matter 
replaced is the same as the quantity or matter gained Thns 
Oxygen and Hydrogen form water, the effect water is quan- 
titatively equal to the cause Oxygen and Hydrogen The 
law of “ Conservation^ of Force or Energy” is helpful in 
viewing causation from the same point of view The law m 
queat’on is that force is never lost, extinction of energy m 
one form is accompanied by creation of energy jn another 
form To quote Bam* “If we suppose a portion of the uni- 
verse molated so that it neither gives nor receives energy 
from without, then the_prmciple ofthe Oonseryition of 
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Energy asse rts that the _sum„of the kinetic .end. -potential 
-energies within this material Bystem is constant and un- 
alterable. The actions and reactions of its parts can only 
vary the relative proportions of kinetic and potential ener- 
gies, but not their amount ” Taking this scientific view 
into consideration, Bam analyses n cause into “a moving 
power” and a “collocation" of circumstances (Potential 
Energy). Thus a running stream ib the moving power of 
the turning of a mill. But the moving power itself will not 
do. There must be a suitable collocation or connection for 
bringing the water to bear upon the machinery Sufficient 
energy of grinding the torn comes into existence because 
of the collocation The t nergy of the moving or inciting 
power may seem weak, but m the midst and through tho 
help of a suitable collocation, the energy requisite for the 
production of the effect will be forthcoming This may be 
seen more easily in the illustration of a demagogue inciting 
a whole mob to riotous action The'moviug power is ap- 
parently weak, namely, the words of the demagogue. But 
they are addressed to the mob, which gets riotous and is 
Bfcirred up to mischievous activity The collocation is the will 
and the nervo muscular power of the different mdiv'dnals 
of the mob Here there is sufficient energy to account for the 
result, though m the moving power, uamely, in the words 
of the demagogue, there was apparently uo such power. 

7. Agent and Patient:— -In the universe, certain 
things seem to the eye to be apparently at rest and certain 
things m motion Some things are spoken of as active and 
others as passive. Asa matter of fact, however, there is no 
rest in Nature, all things are in a constant flux, and the - 
distinction between agent and patient is only a relative 
one. Thus, to take the illustration of a man delivering & 
lecture and bringing about a certain conviction m his andi- 



54 , 


STUDIES IN INDUCTIVE LOGIO 


CHAP. V 


ence, it ]b the speaker it in a) be said, who is active and 
the audience that is pussive B) au incident of language 
the term cause is limited to the ageut and is refused to the 
patient The patient is the scene m which the effect takes 
place. Being included m the phrase by which the effect is 
spoken of, it appears rather incongruous to spenk of the 
patient as the cause of the tffect Thuc, the conuctiou iu 
the undicncc is parti) due to the speech of the orato-, and 
partly to the mental susceptibility of the audience ‘itself. 
The result conviction js partly due to the mental suscepti- 
bilities of the audience They are part of the cause, but 
being connected with the effect, we ‘•peak of them as 
things acted upon As a matter of fact agents nud patients 
act and react on one another The agout acts on the pa- 
tient , bnt so too does the latter on the former The suscep- 
tibilities of the audience 'change the tone of the speaker 
Hence patients are always agents to a certain extent, and 
the diet notion between agent and patient is mere!) verbal 
8. Cerbantj. oauba oeebat ft Fmorus — When the 
cause comes to nn end the efiect comes to an end How far 
is this sa)ing true? Instances to the contrary are not 
quite exceptional Jtfanj effects continue long after their 
causes have ceased to exist Thus a man ma\ take a cold 
bath m winter, shivering will continue long after he comes 
out of the water. A man is grievously hurt, the injury 
may coutmue long after the cause is removed Offensive 
words ore addressed to some individual; the offence will 
continue and enmity subsist long after the utterance. Yet 
we might dud instances in which the cause ceasing, the 
effect ceases Thus, a light bandage may cause pain, some- 
times, the removal of the bamlage will at once remove 
the pam Darkness m a room vanishes as soon as a lamp 
is brought and light again vanishes when the lamp is remo- 



CHAP. V CAUSATION 5 & 

i r ‘ 

ved* The cause ceasing, the effect also ceases m such caseB. 
The difference between the two sets of cases is due to the 

i 

fact that most things once produced continue as they art, 
whereas some thmgB are mstantaneons and require the per- 
manent presence of the agencies which produced them at 
first Gessante causa cessat et effectus, is, therefore, a state- 
ment which is true only m some cases 

Plurality of causes — Many philosophers main- 
tain the doctrine of “Plurality of Causes”, namely, that 
the same effect may be due to many causes. Thus, they 
point out that motion may be due to many causes, death 
may follow staobmg, poisomug, diseases, &c , and so on 
However, if the whole effect ( the concrete effect ) is 
taken into consideration m these cases, it will be found 
that the doctrine of “ Plurality of Causes ” is not true * 
Motion may be produced by steam-force as well as by 
electric force Death may be produced by stabbing as 
well as by poisoning However, if we take account 
of the whole effect, we find that it is considerably modi- 
fied accordingly as the cause is different. Electric mo- 
tion and steam motion differ concretely as effects Death 
due to stabbing differs concretely from death due to poison- 
ing. Just as the cause is a sum of conditions, so too ib 
the effect a sum of co-effects, and hence there is nothing like 
a plurality of causes for the same effect The most scientific 
conception is that the same set of conditions is followed by the 
Bame set of effects, and that ‘fthe order of events is as uniform 
backwards as forwards " This is the final stage of the 
fully developed idea of causation ( cp Venn’s analysis ). 
Evidently death due to disease is as an effect different- 
from death due to a sword-cut or to an electric shock, and. 

* This is so m reciprocating causal relations 
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•so on, for if the body is examined post mortem , the organism 
will be found differently affected The reason why we 
apeak of a plurality of causes producing the same effect is 
that even as scientists we are interested m th° abstract 
(or general) effect and hence do not take note of the whole 
of it Thus we aie interested in noting that the functions 
of the bodily organism stop working Hence we look upon i 
the effect death as the same m different cases If we have 
any medical or legal interest, we analyse the case fnlly and 
find the whole or concrete (specific) effect a different one in 
different cases 

10 Mechanoial and Chemical Causation* — Some 
times two or more causes combine and produce an effect 
which is commensurable with the causes whereas some- 
times this is not so Thus m Physics the former law holds 
good, m Chemistry the latter When a body is propelled 
in two directions e g f North and West, by two forces, it 
will move m the same direction as if first it bad been drawn 
to the North and then to the West Iu Dynamics this 
principle is known as the Composition of Forces Ana- 
logically when two or more causes combine to produce an 
effect which follows the law of each cause separately and 
which is thus homogeneous to or commensurable with the 
causes we have what maj he called the Composition of 
Causes, and causation of this kind is spoken of as Mechanical 
Causation* Thus if two men pull at the same rope m the 
same direction the effect is equal to the sum of the forces 
The part due to each cause may be traced m the effect, 
because the causes and the effect are homogeneous For 
this reason it is possible to deduce the effect from the causes 
in Mechanics Even when the forces thwart one another, 
the effect follows the laws ' of the causes and can be 
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computed a? their difference Thus if two men pull at 
the eame rope m opposite directions, the result depends 
upon the difference of their forces. The Law of the Com- 
position of Causes is expressed by Bam thus: “ When 
several motive powers are conjoned the composite effect ib 
the sum ot difference of the separate effects according as 
they conspire with or are opposed te each other.” 

A6 distinguished from this principle there is the prin- 
ciple obeyed by Chemical Causation There the caase and 
the effect differ, when combined the causes produce an 
effect which has different or heterogeneous properties al- 
together. Thus if Oxygen and Hydrogen combine water is 
produced, m the effect water the properties of the elements 
‘Oxygen’ and ‘Hydrogen* disappear Mill calls this class 
of cases “the hetero pathic intermi x ture o f effects” And 
simply because the intermixture is heteropathic, Chemistry 
is not a deductive science 

Illustrations of the Composition of Forces are found m 
Physics, m Astronomy, in Physiology, and even in the Mental 
and Social sciences to a certain extent. The case of the 
Composition of Forces is the general one whereas that of 
Chemical causation is exceptional. The latter holds good 
m Chemistry, and all organic substances follow the rule of 
the heteropathic intermixture of effects. The Laws of 
Life are never deducible from a study of the laws of the 
ingredients of life 

The distinction between the two cases of Causation 
showB that the analysis of nature is not an easy one but ib 
very difficult m the case of chemical and organic phenomena. 
In face of such phenomena why should it be said that effects' 
resemble their causes ? What resemblance can there be 
between bread and milk, and blood, nerves, and muscles ? 
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What resemblance is there between the tasting properties 
of the tongne, and gelatine, fibrin, and other products of the 
chemistry of digestion ? So there is no resemblance bet- 
ween water the effect and Hydrogen and Oxygen the causes. 


Note i ARISTOTLE'S DIVISION OF CAUSES -There ate r 
according to the Aristotelian view four kinds of causes, the Efficient, the 
Material, the Formal, and the Final The Efficient Cause is the 
force which determines an effect, e g , the nerve-power and the 
instruments used in making a statue ( an effect ) The Material 
cause is the matter from which an effect is produced, e g , the stone 
out of which a statue ( the effect in question ) is prepared The 
Formal cause is the idea or the form of the effect which precedes its 
production, e g , the idea of the shtue m the mind of the artist The 
Final cause is the purpose for which the effect is produced, e g , a 
statue being in memory of some great man, commemoration of his 
name will m that case be the Final cause of the same 

Since science ia concerned with Physical and Efficient causes, In 
ductne Logic is concerned with the same 

Note 2 A HIS1 ORICAL AND CRITICAL NOTE ON MILL'S 
THEORY OF CAUSATION -Mill’s theory of Causation cannot be fully 
understood without making a refeience to Hume's doctrines Pieviously 
to Hume the great majority of modem philosophers took it for granted 
that cause and effect weie ncccssanly connected, and there was power 
or necessity in fhe cause to produce the effect Even so great a philo- 
sopher as Locke, who effected a 1 evolution jn modem philosophy 
by paying down the basis of Empiricism, did not reject the notion of 
Powa or necessary connection m the relation of cause and effect He 
simply tried to show how this idea had come into existence The idea 
of Power according to Locke is a Simple Idea and has come to us 
empincallj “Thus we say, fire has a power to melt gold, t c % to 
destroy the consistency of its sensible parts, anci consequently its 
hardness, and make it fluid, and gold- has a power to be melted, that 
the sun has a power to blanch wax, and wax a power to be blanched 
by the sun, whereby the yellowness is destroyed and whiteness made 
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to exist in its room In which and the like eases, the power we 
consider is in reference to the change of perceivable ideas For, wc 
cannot observe any alteration to be made m, or operation upon any- 
thing but by the observable change of its sensible ideas, nor conceive 

an\ alteration to be made, but b\ conceiving a change of some 
of its ideas 

Hume carritci on the same \cin of thought to such an extent 
tl a* empiricism with him tei mutated in scepticism According to 
him causation depends on our expectation oi certain successio s and 
the relation of cause and effect s* nothing but *he succession of our 
impressions and ideas It is therefore subjective there i** no objective 
order m causation For example, we see a tlamc and think that 
contact w ith it w ill burn our fingers \\ c here expect that one perception 
will be followed by another As «oon wc ^et a flame the feeling 
oi heat is expected by Causation is in t/ns way identified v\ith 
expectation that an eficct will follow a entire is a matter of expecta- 
tion tnd l t is absurd to speal tint there is an v necessity power or 
objective com ecbon between one exent and another We see a 
certain order and expect it In nature there is no necessity no power 
because wc never receixe any impressions ot the same and Hume 
cannot behexe m the existence of anything which is no f experienced 
or oi which no impressions aic receixed through one or other of the 
senses Particular cases of causation are thus easily explained aw av 
by Hume But how does he explain the truth of the Law of l mxcrsal 
Causation / c the fbtorx that *vuy effict imt*t fru a c<xu*c* To 
him there is no such or ntccssilv The idea of necc^itx and 

umxersalitx i« on all particular habits of expedition 

If howexer, the idea of causation is ±ubjtcthc!\ determined hoxv 
would Hume distinguish cacMl sequence from ordinary sequence ? 
Getting warmth follows standing m the sunshine, and so too my see- 
ing the ground-floor of a house may follow seeing the roof first In 
what lies the difference between these sequences’ Hume vould *ay 
that the difference is cnalcd by "my hnbiL of expectation * Lvcmf 
I do not myself go into the sunshine but simplv imagine any other 
person going there, I should still “behexe in” the ensuing of the 
heat In the other case, however, I will have no such idea W hen 
one sees a roof, no idea is presented to him of any other part of the 
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house As well may I see a table first and a chair next, or a chair 
first and a clock in may room next with no expectations whatsoever, 
The only difference, then, accoidmgto Hume between sequences cau- 
sal and ordinary, lies in the fact that in the formci we ha\e certain 
feelings of expectation which do not arise m the latter The distinc- 
tion of the two types ol causation is not denied by him He upholds 
the fads of ordinal y consciousness , but conics to the conclusion that 
the basis for the same ts cntucly subjective There is no power no t 
mysterious tie, no necessity in the connection of cause and effect the \ 
necessity is not in the objects, but in us, the stronger oui expectation, 
the more do we feel the necessity of the connection between a cause 
and an effect 

The error committed by Hume was a \cry seiious one Expccta- 
tton admits of dcgiccs, we speak of a higher and a lower degree of 
expectation Since his doctrine of causation is based on expectation, 
it would lead us to imagine that there must be dcgiccs tn causation as 
there are degrees in expectation Hume did not say so and could not 
also say so But this would be the logical consequence of his theory 
This however is simply absttui We never speak of one causation as 
more or less m degree as contrasted with another causation Moreen et, 
if expectation is the only thing which enables us to decide whether a 
case is one of causation or not, what according to Hume \\ ould the 
^ sequence of day and night be ? Our expectation of this sequence is the 
strongest possible Should w thcicforc regal d day as the cause of 
night ? On Hume s basis, we <?hall have to do this, yet, we know that 
day is not the cause of night It is a case of imaiiable sequence, but 
not of causation 

The lattei is the objection of "Reid to Hume’s doctrine of causa* 
tion Prof Fowler tries to defend Hume m this connection by say- 
ing that though there are loose expressions m Hume's Essaj in 
which the term cause is confounded with ‘ invanble antecedent yet 
Hume makes other statements according to 'which 41 Cause ’ and “ in- 
variable antecedent" are not convertible terms, and day and night not 
the sequence of cause and effect (cp u Oi, in other words, where if the 
first object had not been, the second never had existed " This cannot 
be said of day and night since the existence of night does not depend 
on that of day ) 
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Nominally, modem scientists take their basis on the Humian doc- 
trine of causation But while doing it, so many modifications are 
made m it that they can hardly be said to accept his theory Hume's 
Utton that the idea of causation depends on expectation, and is there- 
fore subjective is untvci sally ; ejected The idea that causation can 
only be established by icpoated observation is also rejected Foi a 
scientist util be satisfied with a single experiment, from which , if it 
is successful he infers causation without the least doubt One element 
oi Hume’s doctrine has however left a deep impress on philosophers 
of the empirical school and it is his idea that invauability of temporal 
sequence is of the essence of causation This idea is modified in a 
two-fold waj by Brown it is modified b> the doctnnce that the 
imanable antecedent which is a cause must be also the immediate 
aniecedent, and by Mill, it is said that it should be the unconditional 
antecedent When this is seen to be so, Reid’s objection that the 
relation will e\en include the sequence of day and night, is nicely 
obviated 

V 

We have defined a cause as imariable immediate unconditional 
antecedent The unconditional antecedent must also be the imme- 
diate antecedent This is already pointed out some pages back * 

The difference between Mill’s view and Hume’s will now' be 
easily percened Both began with sense-data and empiricism 
generally But whereas to Hume there was no certainty, but only 
probability (based on expectation! in regard to the relation of cause 
and effect to Mill, it was not so Hume was a Sceptic, Mill was not 
Causation to Hume depends on subjective belief, to Mill, on objective 
ui taint) So far as Mill’s theory is concerned the sequence of 
causation is an objectne one and our certainty in the matter is based 
on the sequence • always " continuing, “always’ meaning “uncon- 
ditionally as further explained in his analysis 

Mill's analysis of causation is criticised from different points of 
'lew Mill defines a cause as an antecedent of a particular kind This 
raises the question, is antecedence in time of the essence of causation ? 
Is it true to speak of cause and effect as befote and aflci, 1 e , as two 
indcpet dent events, the one preceding, the other succeeding > Un- 

* Mill’s analysis of causation is in what follows taken as grasped 
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doubtedly in some cases of causation, we find that there is some e\ent 
before and some event aftci and that therefore antecedence and 
sequence are predicable of them Thus, if a man takes poison, death 
ensues Here the taking of poison is prior, and the occurence of 
death is posterior in time Cause and effect aie prior and postenor 
But Mill cautions us against this kind of attitude It ia only the 
populai as conti adistinguished from the scientific attitude Suenti- 
ficallj death is the result of the oigamc changes which immediately 
precede it, and theic aic no two events befote and after , but rather 1 
there is continuity of the cause in the effect The cause is not separate 
from the effect the two are divided as it were by a mathematical line 
1 e , a line without breadth the> are tw r o aspects of a continuous 
p > occss Antecedence and sequence are not thus essential aspects of 
causation Mill's definition lends colour to it though as Mellone 
observes, 4 Whenever this is undeistood there is no objection to 
speakingof cause and effect m terms implying dniaiion in Hme^ for 
duiation is an essential aspect of continuity " 

Secondly, it is objected that a cause is not “a sum of conditions” 
positive as w T cll as negative which nvanably precede an c\ent 
Mill s expression ‘some of conditions” would imply an arithmetical 
summing up of parts which may lemain separate e\e// when the 
summation is made In causation the parts oi the conditions are 
absorbed m the whole and when this happens they no longer lemain 
what thej originally were Hence it is better to speak of a totality 
of condi tions rather than sum of conditions 

Thirdly, there are certain ineonsi fences in Mill’s doctrine A 
cause is an “invariable antecedent, and also an unconditional invari- 
able antecedent But the doctrine of the plurality of causes is incon- 
sitentwitli these two conceptions The doctrine of the plurality of 
causes sajs that the same effect maj follow from many causes To 
speak of the cause as the imanable unconditional antecedent is 
misleading and inconsistent when this is borne In mind in fact 
Mill's final or third statement of the relation between cause and effect 
is evidcntl} inconsistent with his doctrine of the Plurahtyof causes 
Each definite set of conditions can produce “just one precise effect " 
and “no two different sets of conditions can produce piecisely the 
same effect ' If the sequence is unconditional each definite set 
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or toHht\ oi conditions will I rodncc one precise effect onl\ Thus, 
to UKe an illustration Motion is iluc to mam causes e g. visible 
impact hunt clednut}. magnetic action gravition, etc lothc 
popular mind these are different causes but scientifically viewed there 
is onh one condition common to them all e g , matter in motion 
\11 matter m motion is produced h> other milter in motion This 
is the onh antecedent of motion il tsi? t ihicond^ltoral anfcuiLni 
SaeutJuaIl} % f/ns is iltconly cau* c of molten 

\ou the Origin 01 ihl concipt oi cause -i he 

oug tt of the concept of cau^e is, according to Hume, Mill, and olhci 
Empmcal Philosophers, to be founu in txpenence Certain succe- 
ssions arc pb*e r ed imarnblj am* wl distinguish them from nthets 
which arc casual As against tm\ thue is the doctrine of Kant ami his 
fo 1 lowers, that thecomept oieiusc is . ot cUnutl from experience it is 
a prion and is presupposed in anv t vj *mc »ce oi •»uctcs«iw c cuts It 
is a conception which is native to the inuicl it I*- not given bj experience 
but is onh occasioned bv it 

TJ e notion of Pov cr which ad^clue ihwh with reference <»> Mie 
connection ot ru*c and tin *t i*» at cording to Hume sunjh n gi/iiii 
/n«s h\ father < Ucording tc some the feeling ot Pout*- comes to u*» 
through our acts of Will Xoliiionis efficient cuis.Uicn and m 
\oliton weaie be** condemns oi pover in ourselves Oitwnrd plicno- 
meinlmc the t cmhhiice of being pioduccd bv phvsica’ carsis vet 
according to this school of thinXvis the mimed ate agene> even hue 
is will, Divine Will LxUrnal change >j nxcid f om Divine W I 
just as internal changes pioceut fiom Human Will As against ibis 
(Volitional 1 hcoiv oi causation) Mill urges that even a Vo/ition is a 
physical came and the power to will is not inherent m us but is onl> 
gained \ y experience 

Note 4 THL C\ JDPXCn 01 THE DOC1KINL 01 l NIX EKbAL 
CAt SATIOX -The doctrine of Ihnvtr d Causation is that L\tr\ t t ui 
la s a cause What is the evidence which can suppoit the truth or this 
statement With reference to the t rt^w of the idea of cause, there 
wue two Schools, the one which in uni lined that it is a fnort^ and 
the other which held that it is a fosLriou or derived iroin experience 
If the idea is native to the nnnd, it carries its own tiuth with it Thus 
Dr Whew ell sa>s “We assert that ever* event must have a cause 
-and this proposition we know to be true, not only probably and 
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generally, and as far as we can see, but we cannot suppose it to be false 
m any single instance We are as certain of it as of the truths of anth 
mehc or geometry We cannot doubt that it must apply to all events 
past and future, in every part of the universe, just as truly as to those 
occurrences which we have ourselves observed What causes produce 
what effects, what is the cause of any particular event, what will be the 
effect of any peculiar process,— these are points on which experience 
may enlighten us Observation and experience maj be requisite, to 
enable us to judge respecting such matters But that every event has 
some cause, Experience cannot prove any more than she can disprove 
She can add nothing to the evidence of the truth, however often she 
may exemplify it This doctrine, then, cannot have been acquired by 
her teaching '* 

As against this sort of argument Mill and Bain carry on a vehc- 
ment controversy and strongly uphold the empirical basis The idea 
that any denial of the doctrine of Universal causation is inconceivable 
is simply, according to Mill, a weakness of the human mind Mere 
belief is not proof, and it m no way dispenses with the necessity of 
proof Mankind have not always believed in the allied doctrine of 
Uniform Causation j For the Greek Philosophers recognised Chance 
and Spontaneity as ruling side by side with Order m the universe 
Even among Modem philosophers, there me many who uphold the 
doctrine that the human will is free and is not governed by a fi\ed 
law The belief in Universal Causation is not to be accepted on the 
ground that it is a ion and that its violation is inconceivable It is 
true according to Mill because it is itself an induction From the 
earliest times down to the present mankind have been seeing that 
the law holds good in particulai cases, and there is no known instance 
of spontaneous origination of any phenomenon Hence the induction 
is arrived at Eveiy event has a cause The Induction is Induction 
per Simple Enumeration This is criticised by Mill as a precauous 
type of Induction Yet, he accepts the validity of the law of Universal 
Causation on this very method How far is this allowable? The 
reply Mill gives to this question is that though Induction based oil 

* History of Scientific Ideas, Bk III ch 11 I f Th/s is the 
doctrine that the same cause is always attended with the same effect 
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uncontradicted experience is precarious, yet its precanousness is in a 
ratio winch is inverse to the largeness of the generalisation The 
Induction in question is so wide and nll-comprchcnding, tint if there 
is inything like a violation of this rule, it must have come to our 
notice The generalisation, 14 Evciy event has a cause, is so widely 
diffused that there is no tune, no place, no combination of circum- 
st mtes m the world, but must afford an example cither of its truth 
oi oi its falsity It is a generalisation co-c\tcnsivc with all human 
, experience, and sm^e it is uncortradicted, it must be accepted as true, 
for if there is any exception to it, it must have been noticed, which 
however is not the case Even the exceptions which exist corrobo* 
rate rather than contmdict the rule Thus, the winds, waves, lightning, 
md other similar phenomena arc pointed out as capricious But even 
in these cases, we find that m some of their manifestations these 
phenomena are obedient to the law of causation On this ground, 
Mill and Bam hold the law in question as established 

As between the claims or the a prion proof and the empirical 
proof as thus cxpounccd it is difficult to dcude The constant sequence 
ot one event on another may strictly speaking lead to the strongest 
expectation that the one is the occasion of the happening of the other 
Vg'un how can our perception of sequences A, B C, D, E, P lead 
to an interrogation oi nature m order to explain an apparent 
ii regularity m sequence X’ If the mind is not prepared originally to 
btait with ccrun principles, how can nature be interrogated and any 
event understood as connected with an} other* Mere perception of 
mu cession never enables the mind to raise a question when a new 
v cut occurs, and ask the reason why and how it occured The mmd 
in short, i* not jiimwc as the Empirical Philosophers think , it is 
aJi c It has certain original or a prion forms of thinking as Kant 
and Ins followers say As Green puts it the idea of unconditional 
sequent between any two events arrived at in the way explained by 
Mill is simply “unwarranted There is no evidence for unconditional 
sequence, at be.t there is a high degree of probabhty The Kantian 
bchool assumes the validity of certain fundamental beliefs, and the 
Lm pineal School assumes the validity of experience, without trying 
to explain how the very first expcnence could have originated Again, 
when Mill says that the wider an induction pei simple cnumciation 
0 
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,1s, the sifer it becomes, he commits a f ditto prtnctpu For, why 
should this be so ' It is so, because we have an a ft tort confidence 
that vhen the induction is \cry wide, it cannot be casual but must be 
causal we take it for granted, as our basis, that a causal umfoimity 
will continue but if this is the process of thanking, is it not begging 
the question ? I he Empirical School has the merit of simplicity of 
analysis on its side, whereas the other School has the merit of 
starting with metaphysical presuppositions The solution of the 
difficulty cannot be arrived at without discussing the question How 
far is Empiricism metaphysically tenable ? This, however, is beyond 
the scope of this elementary treatise ^ 

There is a third theory, which, while trying to e\plam the origin 
and evidence of universal beliefs, tries to combine the truths of both 
"the abo\e theories with certain modifications It says that universal 
beliefs are due to experience but the experience is not individual, it 
is the experience of the race transmitted by hereditary descent from 
generation to generation This is the e\ olutionary stand-point of 
Herbert Spencer and his followers This theory only partially solves 
the dificulty, for the question, how ultimately universal ideas are 
“believed m, remains unsolved, and m order to solve it, we ha\e to 
adopt one or other of the two theories noted above 

NOTE 5 THE UNIFORMITY OF CAUSATION The Law of the 
Uniformity of Causation is that the same cause will produce the same 
effect If poison once causes death and at another time supports life 
it cannot be a cause of death at all By some men, the human will 
is supposed to form an exception to the Law of Uniform Causation, for 
it is free a man may act differently on two different occasions though 
the rnoiivt . and the circumstances be the same Thus the desire to 
have money may move one to do an honest act to da>, but tomonow 
under the same circumstances, it may lead him to do a dishonest act 
The problem of the Freedom of the Will is itself a much debated 
question But it need not be touched here Whatever the decision 
of that problem may be, a student of Inductive Logic is not concerned 
with it Since scientific knowledge would be impossible if causation 
“be not uniform, and since causation is uniform in all material 
changes, a student of Inductive Logic must accept the Law of Uniform 
Causation as very useful to him 
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But it should be noted that though the Law of Uniform Causation 
holds good, the con\erse of this law does not hold the same cause 
will produce the same effect, but the same effect has not the same 
cause, since there might be a plurality of causes 

For scientific purposes, one may say that it is part of the concept 
tion of a cause that it should act m a uniform way But still this is not 
the essence of causation Though uniformity is an element which 
enables us to recognise causation, it is not an element fundamental in 
causation The fundamental element is the idea of laio It is because 
there is a hw, a necessity, an unchangeable relation between the nature 
of poison and of the human constitution, that death ensues, and 
ensues always, t c whenever poison is taken by man If the element 
of uniformity of sequence be regarded as fundamental m the causal 
relation, no event could ha\e a cause unless it be repeated at least 
once, but this is absurd The causal character of a sequence is not 
denaed from its uniformity, but its uniformity is derived from its 
causal character, 


QUESTIONS 

I. Examine the relation of Causation to the Uniformity of 
Nature 

2 “In what relation does the antecedence and sequence of 
phenomena shind to the principle of Causation, and to the 
Uniformity of Nature”' 

3 State and explain — 

i The Law of Causation 
2, Tee Law of Universal Causation 
3 The Law of Uniform Causation 

4 How nr can you distinguish Uniformities of Co-existence 
from Unifonmties of Causation > 

5 How is cause defined by Mill > What improvements does he 
make m the popular conception of causation' 

6 Would \ou prefer saying that a cause is a sum of positive and 
negative conditions, or a totality of such conditions ? Discuss 
the question with illustrations 

7 How do you account for the difference between the scientific 
and the popular analysis of a cause ? 
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8 The Law of causation may be most correctly Jromulated thus* 

“Given that in an> two instances the precise sura-total of 
antecedents recurs, so will the sum-total of immediate conse- 
quents, and conversely ” Show that for the purposes of science 
this formulation will not be useful since it is never possible 
to get any two cases in which the precise sum-total of ante- 
cedents or the precise sum total of immediate consequents 
may recur > 

9 Is the sequence of day and night a causal one * If not, why 
not* Is it not &n invariable sequence* 

, io Show that a cause is an conditional immediate invariable 
antecedent Explain the necessity of each qualification of 
the word antecedent Show w'hat is meant by saying that i 
the cause is an 'antecedent * 

11 How far is antecedence in time essential in causation? Would 1 
you accept that all causes are antecedent to their effect * 

12 Is it proper to speak of cause and effect as agent and patient* 
If not, why not* Whj is the mind general!} not ready to 
regard a thing acted upon as a cause in the consequent result* 

13 Bring out the chief points in Mill s theorj' of causation Show 
that Mill is inconsistent 

14 What is the theory of Plurality of Causes- Mill maintains it 
Is it necessarj * 

15 Criticise Mill's theory of causation 

16 Distinguish between mere sequence and causal sequence 

17 How far is the cause contiguous with the effect * 

18 Cessanic causa , ccssat ct effcclus Explain and discuss this 
statement 

19 What according to Aristotle are the different kinds of cause* 

20 How fans Mill’s theory of causation an improvement on 
Hume’s theory * 

21 Explain and criticise the Humian analysis of causation 

22 How do you account dor the acceptance of the Law of Uni- 
v ersal caus ition 

23 Mill sajs “the prccariousness of the method of simple 
enumeration is m an inverse ratio to the largeness of the 
generalisation ’ Explain this statement, and show hovr 
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accordingly the doctrine of timcrsal causation is found 
satihetory* 

54 Mill snvs "The uniforxml} in Ihc succession ol events, 
otherwise called the h\v of causation must he received not 
as n h\v of the umu^-c, but of tint portion of it only which 
is within the rarj;t ol our ircans of ^urc observation with a 
reasonable degree ol o tension to adjacent eases Explain 
this is so 

25 Cau«c and tlfcit arc divif'tci E,rnji> L> a nutl cnntical 
line Explain \v hat is meant b> this <tatement 

2 b \\ hat is meant the Composition of Causes' Distinguish 
between Mechanical and Ci umcal Causation 


CHAPTER VI 

PROCESSES SUBSIDIARY TO INDUCT ION 

I. OBPFRYATION AND FTP! RI1IENT 

1. ^nal^ ‘'IB of veers — The process of finding oat 
the phenomena ■which are the invariable antecedent*! of 
some other phenomena p* dependent on uu analysts of a 
given Fitnation Thus if we want to find out the causes of 
the prevalence of cholera m any place, we must begin with 
an analysis of the situation We inn=t analyse th* climatic 
conditions into temperature, moi'tore ptiritj of air, quality 
ef water, and fo on If a man lose* hi* health all of a 
sudden in son e new locality aid vt wish to find not the 
cause, we must analyse the circumstances, climate into 
temperature, purity of air, moisture, fluctuations of heat 
and cold, and fo ou the peculiarities of his mode of 
nonrirhment into quality and quantity of food, habits, 
state of mind, and so on The more thoroughgoing our 
analyeiBjn these cases is, the more are we prepared to dis- 
tinguish the essential from the non essential conditions. 
Having singled ont the simple elements which go to form t, 
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complex whole, our next step is to find out the elements 
connected as cause and effect. This requires ub to look for 
other instances where the groupings ate different Thus, if 
we are trying to find out the cause of cholera, we collect 
iu our mind as many occasions and places of the occur- 
rence of cholera as possible We find that fluctuations of 
climate are present in one place and absent in another, : 
and yet cholera prevails m both places. This element, 
therefore, is not essential Similarly, in the other 
illustiation, we find that the same individual had changed 
many places and had yet nut suffered in health. This 
time, however, he went to a place which was over-popu- 
lated, or it may be, his habits of life were owing to acci- 
dental circumstances greatly changed, ana so on By 
analysing facts in this \\ ay, and varying the circumstances 
we are m a position to hit upon the antecedent connected 
witn the given consequent The question, therefore, arises 
How can we vary the circumstances ? The varying of the 
circumstances is possible by more and more of Observation 
and still more by Experiment 

2 Observaton and Experiment: — To observe is 
' to find a fact to experiment is to make one fn observation, 
we are passive, for we simply watch with attention pheno- 
mena SB they occur, whereas in experiment we are active, 
for we put the phenomenon to be investigated under 
specially favourable conditions All experiments involve 
observation, but not vice versa Thns, if a man takes poison 
and die®, I may observe the symptoms of death If, how- 
ever, a venomous serpent is caused to bite a goat, and the 
symptoms of the poison watched, we are said to experiment 
on the goat “When ns in astronomy, we endeavour to 
ascertain causes by simply watching their effects, we 
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observe , when ns in out laboratories, we interfere arbitrarily 
with the ciuses or circumstances of a phenomenon, we are 
said to experiment ** 

In all discoveries of causes md effects, experiment is 
more useful than observation. The following advantages 
can be claimed fer it — 

(1) In experimenting, we can isolate the phenomenon which 
is not so in observation 

(2) Experiment allows more of varying the circumstances. 

(3) In exuerimenting we can reproduce the phenomenon at 
mil , whereas this is not possible m observation. 

In the experimental sciences the phenomenon to be 
examined cbu be isolated Iu this way its analysis becomes 
simpler. Electricity cannot be examined in thunder- 
discharges But we can study it verj easily by producing 
it at will m a room where it is isolfted from modifying 
circumstances Similarly the study of a disease is beet 
pos-ible in a hospital, for there the sick people are wholly 
under the care of the doctor, and the disease is as it were 
isolated 

i 

In the experimental sciences we can vary the circum- 
stances and try to see how one thing will react upon another 
under changed conditions In non-experimental sciences 
like Astronomy, however, we have simply to watch the 
, motions, &c , of a planet under ooseivation as they present 
themselves to us. We cannot change them at will Varying 
the circumstances is therefore an impossibility 

The third point of superiority is of the essence of all 
experiments and is too obvious to be specially emphasised. 

By experimenting we can produce a given result in the 
midst of known circumstances Experiment therefore is 
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more useful than observation if we want to go from a cause 
to its effect. If, however, we want to proceed backwarde, 
observation is the only process that will avail us When 
we have nothing to guide us to the effect we have to start 
from the effect, for we are destitute of the Bource of experi- 
menting We can by experiment produce effects from 
causes but not causes from effects In such cases obser- 
vation is superior to experiment Thus to quote Mill: “We 
can take a cause and try what it mil produce, but we 
cannot tike an effect and try what it will be produced by 
Wo con only watch till we see it produced or are enabled 
to produce it by accident ** Thus if a new disease makes 
its appearance in the country we have only to obseive how 
it progresses and compare this with allied cases The con- 
ditions of diffusion can only bt learned bj observation 
Experiment is here evidently out of place 

There is another point m which observation ha6 an ad- 
vantage over experiment From the very nature of facts, 
experimenting, even if possible, is not allowable m certain 
cases. Thus, if we want to study what effects will follow 
from a particular kind of poison, we cannot experiment 
it upon any human being We have only to wait for the 
reqmsite opportunity and then see what happeua. We can 
observe what issue results from the intermarriage of a 

> lunatic and au idiot, but it would be highly improper to 

> experiment m this direction ” 

Observation and Experiment are m this way both 
useful We may have to find the cause of a given effect, 
or the effect of a given cause, observation belps ns m the 
former task, experiment m the latter Since, however, 
experiment has decided advantages of its own, and obser- 
vation is at v a great disadvantage, sciences like Astronomy, 
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Physiology, Mental Philosophy, and Social Sciences 
which deal with phenomena in which experiments cannot 
he manipulated, are at a great disadvantage as contrasted 
with sciences like Physics and Chemistry. This accounts 
for the fact that Physiology, Mental Philosophy, and the 
Social Sciences are not m a more advanced state. The 
case of Astronomy is a unique one Its progress depends 
on the application of the Deductive Method This method 
is applicable m Astronomy, for the facts tu be studied ore 
simple; wberens id Physiology, Mental Philosophy, and 
the Social Science® the facts ore highly complex, An 
animal is so temples an OTgnuism that its laws can never 
he predicted from ,i study of nervee, muscles, or bones 
In the Social Sciences, the Fame difficulty exi s ts Yet, the 
statistics under our control being innumerable, approxi- 
mate Generalisations are eaBier in them than m Physiology. 

8. Rules for thi right conduct of Observation 
and ExptRi hem;— T here can he m thing like an art 
tf observation Many people see end sec not Many 
people see, but see wrongly. Many people see often, and 
then detect the material circnmstanc 3 r Whereas n few 
people ,uc able to 6ee the proper things at the very first 
time There are m this way nil sorts of d fltrences in the 
observations of men How men may he trained in observ- 
ing correctly is a problem of educition With that 
Logic is not concerned Logic can only lay down roles 
for the right conduct of Observation and Experiment. The 
following fonT rnleB should guide ub m all Observation and 
Experiment. 

Rule I. Observation and Experiment must be Precise 

In order to arrive at precision, various instruments 
and methods have been devised Thns individual orga- 
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mams may feel the same substance as either hot or cold, 
accordmgly as they are themselves comparatively cold 
or hot. Our measurements of heat are therefore bound to 
vary, if they are carried on through the help of our sense 
of feeling. To obviate wrong observations, the thermo- 
meter is contrived and with its help we know that bodily 
heat can be correctly judged We will feel a body to be 
hot or cold incorrectly, but the instrument will never 
record a wrong fact To arrive at correct observations in 
Astronomy, we make use of the telescope and various 
other*’ instruments The microscope, the ram- gunge, the 
barometer, the clock, the balance, the galvauometer,the 
thermo-electric pile are all instruments through the assis- 
tance of which precision of observation and experiment is 
securer! Again, different reults may be produced accor- 
dingly as different qualities of causes operate m bringing 
about an effect The truth of this is manifest in Chemi- 
stry In Medicine nlso certain doses when taken in larger 
quantities are productive of harmful consequences. Me- 
thods of precise calculation therefore, are absolutely neces- 
sary, and accordingly, we make use of fractions and 
decimals and so on. 

Where single observations do nob suffice, ue try tc 
arrive at precise results by an average of observations Thus, 
if we wish to find out the approximate rise and fall in the 
prices of food stuff* under certain conditions m a country, 
we take the prices at different similar times and find ont 
the average of rise and fill If we wish to find out the 
average rainfall at a particular place, we extend our ob- 
servations over a large number of years and determine it 
approximately Of courss, average observations are liable 
to error, but they are less so than single obsexevations, anc 
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from the very nature of the case, they have to be resorted 
to frequently 

Rule XI Attend only to the material circumstances of 
the case under observation 

Innumerable immaterial phenomena co exist with a 
phenomenon under investigation. Thu>, if we w tut to find 
out the einse of a serious epidemic, it is needless bo look 
to planetary change'', or divine wrath, aud so on. Obser- 
vation directed m that direction is immaterial So, some ' 
people m ancient times believed m omens and when they 
started for war looked for auspicious omens Hie result 
success or defect, however, can hardly be said to depeud ou 
cert nn birds considered as auspicious Before, however, 
rejecting any antecedent as immaterial, we should make 
sure that it is so, otherwise the first rule will be violated, for 
we then lack in precision, we omit to take account of one 
of the items under consideration 

Rule III Vary the circumstances as much as possible 

If a disease has to be studied, we should observe its 
effects on persons of different sexes, ages, habits, dimatea, 
anu so on* If wa want to study the cause of an astrono- 
mical phenomenon luce an eclipse, wo should observe 
different eclipses of the sun and the moon Then and then 
only aie accidental circumstances in our observations 
eliminated 

Role IY A6 far as possible isolate the pkenonenon under 
investigation. 

ThnB, if we wish to observe the phenomenon of magne- 
tism we should isolate it A wooden house should be 
constructed and magnetism then studied, for then only 
are local disturbances of pieces of iron prevented If we 
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want to study lnnacy, it can be best studied m a Lunatic 
Asylum where there are no circumstances which excite 
the minds of lunatics If we want to sudy the effect of a 
particular drug, we should take it alone, * e , not with 
other drugs which may enhance or hinder its working. 
Prof Fowler gives s beautiful illustration of the isolation 
of a phenomenon. When there is a total eclipse of the sun, 
the moon totally covers the sun’s surface. Then certain 
rose-coloured projections are seen proceeding from the dark 
surface of the moou They are re illy projections from the 
sun The sun being eclipsed, they are isolated and ob- 
served These red projections or " red flames” are now 
known to be portions of an atmosphere of incandescent 
hydrogen enveloping the snn Their existence conld 
never have been observeo had they not thns been isolated. 
Here there is as it were an experiment performed by 
Nature ( the total eclipse ), and the phenomenon conse- 
quently discovered 

At times, it is not possible to isolate the phenomenon 
under «tndy Thns, if we wish to gtndy the effect of a 
particular tonic on the human organism, a difficulty of the 
kind cointemplated presents itself to ns. For the effects of 
moods climate, and particular diets are hunnd to intermix 
with the effects of the medicine in question The most 
that vi can do in snch a case is to diminish the action of 
such concomitant circumstances as far as possible, and then 
perform the experiment 

The four roles above-mentioned are chiefly useful m 
experiments rather than m observations, for the former 
are under onr control, whereas the latter, for the most 
part, are not 

n classification: nomenolatube: termnologv 
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4 Classification, meaning* We are classifying 
things ot every stage where we nse general names. When 
we use the word “man,” we hit upon certain resemblances; 
the beings who possess them are “men” and those a ho do 
not .ire “not men ” We classify being* accordingly as 
they have or have not certain physical aud mental pecu- 
liarities. So of other names like “metal,” “element,” 
“plant,” “fish,” Ac , Ac , Every name connoting an attri- 
bute divides by that very fact, all things into two classes, 
nan ely, things possessing it, and things not possessing it 
Benct it is that Jevons says, “Every law of nature which 
uemiveat enables ns to classify together a number of 
facts, and it aould hardly be too much to define logic as 
the theory of classification ,” since in reasoning, it may be 
urged we albrm of a part what was previously affirmed of 
a whole class 

Jevons notes m this connection the derivation of the 
word “class.” There was a jecnliar practice in ancient 
Home All the people in the state were summoned together 
at certain periods. This ceremony was known a« clasis , 
from Greek cluses, derived from lalco which meant to call 
together. A class thus meant an order of people Servius 
Tullius divided the people into sis order* according to 
the amount of tribute they could pay. By degrees the word 
came to stand for “anj organised body of people,” e g , 
an army, a fleet of vessels as marshalled iu a fised order, 
and finally, oy analogy, any collection of o bjects carefnl- 
ly arranged This last is the n caning which is useful to 
u*. though when wc speak of the classes of people we 
curiously follow the etymological sense of the word 

Classification is thus arrangement It may be defined as 
an arrangement of things accoiding to then ) (semblances 
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f>. HoW 1)01 S J JJJ RlI'TJGT 61 CLAfrMHG/TlOL 1 ALL 
Witiun Ivduotivf LOGlOr — The ‘abject of Logical Divi- 
sion nnd Rub Division falls a i thin the scope of Deductive 
Logic Division and Classification an interrelated Clfts- 
ition me ms illusion *»nrt s ib- division In l)u incm, 
we however st irt from n given clo«s nnd div«de it into Its 
sub-cln'seR. We break up » whole, c g , books, into its 
parts logically, e g , into those written m Engli'-h and those 
not written in English (Dichotomy) In Classification we 
arrange certain things and then armo at a Division and 
Sub -Div ’non, i a, form clfis«os for the take of «t ltd y mg 
the various properties of objects falling within the same 
class Thus in ClnsMficntKii wc *y itemntically arrange 
animals, plant-, mincrrl®, ic, for the scientific purpose of 
studying their form, structure, and function. Division and 
Clnsf i fiot ion perforin the same task Yet it is the practice 
iif some logicians to trent “Division’, m Deductive Logic, 
nnd ‘ Clnb lfication” in Inductive Logic The reason why 
“Classification i** treated in Inductive Logic i« th«t it is a 
process which is snbhidiarv to the act of generalisation or 
Induction Glassification facilitates the study of groups of 
attributes in such a way that inductions of causation or 
co-tMstencc may be easily traced We ere more likely to 
find out general trnihs in connection with the ‘Vertebrate 
animals if ter having classified animals mio Vertebrates 
nnd Invertebrate" nnd then Lryiug to see how the 
attributes which co-inhere in Vertebrates could have 
come into existence rather thuu otherwise Thus Fowler 
Enys “Before proceeding to the .ittempb to ascertain 
inductively facts of co-c\istence or causation 1 mongst 
i vast mass of phenomena it is often highly important 

* Elcmcntarj Lessons in Logic, p 227 
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if not essential to arrange these phenomena m gioups, a* 
well ”s to determine the order m which these groups shall 
he arranged ”* ( Inductive Logic p. 58 ). 

In short, resemblance of things m groups of qualities 
Or attnbuLea being the basis of classification, this piocesa 
is subsidiary to Induction in n bmucb a 1 -, and m so far as 
the discoveries of inductions of eo-exietence and cnusation 
are facilitated by it 

The same point may be otherwise homo out by ob- 
serving chnt in Classification we may either proceed 
deductively or inductively Just ns m proving proposi- 
tions we may proceed from ths more to the less general or 
vice versa , i e , deductively or inductively, so in the for- 
mation of classes we may begin with a larger class and 
break it up into smaller ones, or beginning with smaller 
classes coup to large ones, in tho former case, our classi- 
fication is deductive, in the latter, it is inductive. Deduc- 
tive clnssilicition is better spoken of as Logical Division 
Just as Deduction nnd Induction are interrelated, so too 
arc these processes interrelated Thus we may begin 
deductively from Animals and go down to Vertebrates and 
Invertebrate'!, or inductively from dogs, cats horses, 
moukeye, nnd go up to the Mammals, aud then taking 

* Yccordmgly Fowler’s definition ol a Scientific Classification 
shows dirccth that it is subsidiary to Induction “A scientific Clas- 
sification regarded as subsidiary to Induction employed for scientific 
purposes may be defined as " A So its of Divisions so at landed as best 
to fauldaic the complete and scpmaL stud y of t lie scjcial gtoups 
-Jitch auttic icstdh of the dtv stons as i ell as of the entue subject 
niidci investigation," Compaic Hills statement “I he gcnetal 
pioblcm of classification m reference to these, namely scientific pur. 
poses may he stated as follows To proude that things shall he 
thought of m such an ordet as will best conduce to the icmcmbiancc 
and to the ascertainment of their laws 1 System of Logie,” p 406 
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Mammals, Amphibia, and so on go up to Vertebrates. 
But the upward and the downward processes are based 
on the same principle — associating or keeping together like 
things. Though the two processes are thns dependent on 
the same basis, yet it is evideut that for Inductive Logic 
Inductive Glassification is important For m Inductive 
Classification we begin fiom less general classes like 
horses, cats, dogB, monkeys, and then go to a more 
general class, Mammal In this way the points of resem- 
blance and difference between the different sab-classes are 
better analysed, and inductions of co-existences and causa- 
tion are more conveniently established than if we had 
begun from a larger class and gone dowu to smaller ones. 
In the lutter process the examination of the natures of the 
BUb-daBses is not forced upon ns * we simply begin with 
the one point of resemblance deductively, and farther 
analysis is stopped. 

6 Conditions of Goodness in a Classification — 
In classifying objects we collect together things which rc 
semble one another Bub it is not any and every so*t of 
resemblance which should be taken into consideration 
For I might as well collect chalk, white paper, milk, n 
with piece of cloth, and spoak of them as white substaneps 
They have whiteness, materiality, and utility to man ns com- 
mon qualities If auythmg which has common qnahtics 
is to be regarded as a class, this collection would be u class 
But we never make such collections The reason is that 
th n common qualities here are not material They are nob 
naalities which may enable U9 to pass from them to the 
oth°r qualities oi th 9 objects concerned They are not what 
may V 3ookpn of as “essential” qualities Take, however, 
a classification of boobs mto philosophical, poetical, histon- 
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cal books, novels, &e Ifc is superior to other collection, 
and is a collection which we naturally make, because the 
quality of being a book runs through all the collections m 
common It is on essential quality because it enables 
as to determine the good many other qualities of the 
sub-classes. 

The conditions of goodness in a classification are 
following: — 

(1) A classification is good if it enables the greatest 
number of general assertions to be made about th * class . 

A dictionary is a classification of the words m a langu- 
age arranged alphabetically. The index of a book is also 
a classification of the contents in an alphabetical order. 
From the fact, however, that there are certain words m a 
dictionary or in an index on a particular page, we t cannot 
make any assertion m common about them. Here we have 
classifications which are very useful to us and very con- 
venient for reference, yet they do not allow us to make any 
general assertions Take, however, a classification of Ver- 
tebrates into Mammals, Birds, Reptiles, Amphibia, Fishes, 
and it will be clear that from a mere knowledge that a 
creature is a Mammal a large number of general assertions 
can be made about it. Thus the following description of 
a Mammal will be found to contain a collection of many 
general assertions. — 

’’Organs of lactation Hot blood. Circulation com- 
plete, and heart with four cavities. Pulmonary respiration 
simple Lobes of the cerebellum reuuited.by an annular pro- 
tuberance Lower jaw articulated directly with the cranium. 
The body generally covered with hairs. Viviparous.”* 

* Milne Edwards’ Zoologic, quoted by Flower m his “ Inductive 
Logic,’ p 68 

6 
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From a mere knowledge that men and monkey are 
mammals we are m a position to assert many zoological 
generalisations about them that they have warm blood, 
have hair, have a particular kind of head, &c , &o , and 
that they can have nothing m common with the vertebrates 
like fishes (having cold blood) which are some of them not- 
mammals What assertions, contrasted with this, can be 
made of the words on a particular page of a dictionary? We 
can only say that they begin with a particular letter ‘ A,* or 
‘B,’ or ‘0,’ or whatever it may be But there is nothing m 
common as bctn ecu the various words, historical, botanical, 
poetical, and °o on, which may occur on the same page 

( 2 ) A classification is good if it enables us to infer of 
any other member of the same class a great part of what we 
Jmow of one member. 

Thus in the Zoological classification above noted, from 
& knowledge of the attributes of a monkey we may pass on 
to a knowledge of good many of the attributes of a man 
Both man and monkey are mammals and hence there are 
good many resemblances between the two From a know- 
ledge of the oue we can pass on to a knowledge of the other 
to a great extent This is impossible in the other classi- 
fication Or suppose we classify men into those who are 
six feet high and broad* chested, and those who are lacking 
m these qualities For military service these are qualifica- 
tions and the classification is convenient But we cannot 
pasB from the nature of one soldier to that of another, from 
a simple knowledge of height, and breadth of chest to a 
knowledge of character 

(3) A Classification is good if we have the gieatest 
number of points of mutual resemblance, and the fewest 
number of points of resemblance to members of other groups. 
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Man has the greatest number of pomtB of resem- 
blance with monkey ( we have noted them already ), and 
the fewest number of points of resemblance with reptile 
or fish. The only point of resemblance between a fish and 
a man is m the fact that both are Vertebrates, but other- 
wise there are many diversities m physical structure and 
function. In the classification of men into those who are 
6 feet high and those who are not, the only point of resem- 
blance in the members of the first class is in their height. In 
character, race, habits, and modes of life there may be all 
sorts of difference possible. Moreover, the man who is 6 
feet high may resemhle the man who is lesB than 6 feet 
high m being poetic, Indian, noble, patriotic, and so on 

A classification which satisfies all these conditions, in 
brief a classification which groups together objects which 
have essential points of resemblance ( meaning by essential 
inductively or materially essential points of resemblance), is 
■a natural classifiction, and one that does not satisfy them is 
an at tificial classification The former kind of classification 
is also called classification ly senes It is illustrated in the 
sciences of Zoolog), Botany, Mmeralog), Crystallography, 
-&c The ether kind of classification may be illustrated by 
any sort of arrangement which is founded on a single basis 
It is generally resorted to for purposes of couvenience Thus, 
we have an artificial classification m the following cases. 

( 1 ) A classification of books according to the alpha- 
betical order, or according to size, or according to language 

( 2 ) A classification of population according to place 
cf birth, oi language uttered, or age, or sei.. Au artificial 
-classification serves the immediate purpose, and for that end 
is ^ry convenient Hence the same thing may be differently 
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classified accordingly os our purposes vary Thus the 
statist would classify population according to age, according 
to condition, married, unmarried, widowed, according to 
education, to state of body, and so on The lawyer will 
classify it according to his purpose, thus if he is creating 
of personal law m India, he would speak of Hindus, 
Mahomedans, Parsis, converts to Christianity, and so on 

( 3 ) A classification of plants according to their size- 
as herbs, shrubs, trees, or the country from which they are 
derived, and so ou Au artificial system of classification m 
Botany ib the one that is known as the Lmneean Linnaeus 
classified plants according to the number of stamens and 
pistils in them, * e , according to the number of the male 
and female organs found m the flowers of the plants. This 
system ib very convenient for purposes of distinction, and 
the distinctions are easy to grasp on this basis The system 
is not natural, for it is not based on a discovery of affinities 
oi resemblances of properties in the plants 

Prom the above examples it is clear that in artificial 
classification the basis is very often a single attribute , and 
the classification has a special purpose to serve Natural 
classification is not appropriate for all purposes, not 
even m science, for when we merely want to detect the 
name of a plant, metal, or animal, natural classification 
will not help us If we merely want to detect what animal 
a particular specimen is the knowledge of zoological clas- 
sification will not help us much, on the contrary, we then 
start from outward or visible points of recognition So iu 
Botany also, natural classification Tests on a minute exa- 
mination of the seed, arrangement of seed — vessel, and so 
on. These are things sometimesimpossible to recognise- 
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Hence the necessity of nil artificial classification (based 
often on the ground of a single characteristic).* 

7. Natural classification and Division by 
Diobotomy. — Division by Dichotomy is the formal 
division of a class by the principle of excluded middle The 
process of division is here simple and also exhaustive. 
But it labours under a rnd.cil weauness us contrasted 
•with mtnrul classification If a class A is to be 
divided, it would by dichotomy be divided into B 
and not-B, not-B into C and not- 0 and *o on Land would 
be divided into Buildimr Land and Not-Bnildmg Land, the 
latter into Farm Land and unt-Farm Land ind so on. The 
division here work® wth negative notions Now a nigative 
concept can give lo cine to further development. For exam* 
p’e to tarn Land i« not a kind o not building Laud : not 
to build gives no positive notion at all A natural classifies* 
lion l* in this respect better than a division by dichotomy. 
Thu® if we oivido vertebrate Animnl- into Mamrals. Bird, 
Batrchia, Reptile*, and Fi^he* a c show these species as alter- 
native developments o f a common class-notion. A formal 
division can never show how its sub cl istses 'ire developments 
of the class notion with which ve start; a u iturnl cl issifiea- 
tion Ciii show this most eflectiveh, and therein it is scien- 
tifically nscfnl whereas the formal d:v ■non has only a formal 
utility 

8. TERUfe IX COXXLCTION WITH OlA^SIFIOATIOX, 

Genns and sprcies are larger and smaMer classes Thus a 
mammal is a genus and roan is a species. Bnt the same 

* The method dc'ermming bj means of a s«ngle altnbute the 
position oi a natural object in a classification is known as Diagnosis 
O' Characteri*tik 
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claes which is t» genns may become a pp«cicB with reference 
to a larger group of individuals Mammal would be a 
apecicB of Vertebrate animals This is the way in which 
the terms arc nsed in Pednctive Logic But in the inductive 
classifications m Botany and Zoology, the terms are 
differently used By species ip there understood the lowe»t 
class in a scale of classification, and by genn* the clne*es 
one step above that Thus, Lion, Tiger, Leopard, Ac would 
be the species m the natural clarification of the animal 
world, and Felidm, Hysons, and snch other classes would 
be spoken of as “ genera " Thtn wc hnu terniF like Tribe 
or Family, Order, Division, Ota®'-, and Kingdom m genc'il 
nse and in rising scale. No further division <>f sppcies will 
give ns a new division of a natural kind It can only give 
ns a different variety of the same Thus, as Lions, African 
Lions do not differ from Synnn Lions The two are not 
different natural kindB The differences between tin two 
lions are not regarded ns sj ccific, and then their clashes 
are designated as varieties, 

9. Nojiekclaturf akd Tepmikologt: — Closely con- 
nected with the question of clarification is the question of 
Noroendntnre and Terminology A classification is mainly 
useful m two ways It is useful for the better understand- 
ing of nature Secondly, it is nsefnl for helping the me- 
mory. V hen attributes in their co-ezistences and sequen- 
ces are noted m the form of a classification, thi y require to 
he remembered Classification itself helps memory For 
we remember things on the basis of certain associations, and 
similarity is a principle of association The object of classi- 
fication can only then be said to be fully achieved when the 
Nomenclature aids our memory. What is Nomenclature ? 
what is Terminology? What are the essentials of a good 
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bed. Thus, while describing an animal we may speak of 
its physical part®, e. g hend, heart, nerve, muscle, tendon, 
vertebra, &c : while describing a plant, we may speak 
of its stalk, leaf, corolla, stumcn, pistil, and so on Secondly, 
there should be a distinct and separate name for ever} 
metaphysical part or quality of an object ThuB, we speak 
of the colour, weight, extension, figure, solidity, Ac. oi chalk, 

* or roughness, smoothness, fragility, specific gravity, Ac , 
of gold, and so on Thirdly, we need names for the pro 
cesses and dynamic aspects of objects in general Thus we 
speak of affinify, causation, gravitation, refraction, respira- 
tion, association, and so on 

A good terminology is the basis of a good Nomenclature 
The latter is dependent on the former. As Whewcll put6 
it* m Botany “the recognition of the kinds of plants must 
depend upon the exact comparison of their resemblances 
and differences and to become a part of permanent science, 
this comparison must be recorded in uordb” 

Olnssi fiction, and closely connected with it, Nomen- 
clature and Terminology are thus seen to be processes 
subsidiary to Induction We have examined these processes 
ns so concerned and in the outline A deeper study of this 
subject, involves a special knowledgi of particular Ecience«, 
especially Botany, Zoology, md Mineralogy Jn fact In- 
ductive Logic derives the formal rules of testing classifica- 
tions from an analysis of the various classifications on these 
sciences 


Not CLASSIFICATICW BY TYPE AND BY CHARACTERS-B\ a 
type is to be understood any instance which eminently possesses the 
character of the class According to Whewell we should proceed in 
a classification by iyfe or by resemblance to eminent instances of a 
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class and not by definition or by character Thus, according to him 
the class mammal would be determined by resemblance to a typical 
species of that genus (e g , a dog, a monkey), and not by «*n 
enumeration of characters This according to Mill is not so Mill was 
right m so holding, for if we determine a class by a type our classes 
will be arbitrary This is not so m nature For there are real dis- 
tinctions in nature, one species being determined by innumerable 
characters closely connected htth one another , which may have nothing 
to do with another species 


111 HYP OTH ESIS 

1 What is a Hi othebib ? How is it subsidiary 
to Iaduotion ? — Etymologically the word Hypothesis 
means putting under or supposition It means mentally 
putting something nnder something else which ib to be 
explained. In Science it moans imagining some thing, 
force, or cause bb the basis underlying some phenomenon. 
By an irresistible ltnpbilsc the mind tries to explain nway 
facts of observat*on, and in order to do this, in order to 
establish the mode of co-existence or causation of pheno- 
mena observed, a hypothesis is framed, which when found 
established becomes a theory or a fast 

The formation of a hypothesis is therefore a stage of 
explanation Let ns take any fact to be explained and 
analyse what a hypothesis means Suppose an individual 
X is found dead in a lonely place There ib a knile by 
hie Bide and blood on his throat and clothes Heie is 
a fact for explanation If another individual A was 
seen murdering X, no hypothesis has to be framed. But 
if there is uo such sufficient evidence, some supposition 
has to be made Was it that X committed snicide, or 
that he was murdered ? Suppose, further, that X ib identi- 
fied to he a very poor man and it is found that he was m 
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very straitened circumstances, that he complained about his 
poverty to his fnendB some time back, that he had to spend 
a large sum of money after the marriage of a certain 
relation of his, that for this purpose a large debt had to be 
mourred, and that he had no means for paying off the same 
These are all facts which may raise a presumption that life 
was burdensome to him Bnt after all this is insufficient 
evidence. Life is burdensome to many people, and that, 
from more points of view than one. They do not, therefore 
commit sniude Suppose further that on the ground where 
his dead body lay, there wore marks of struggle. This 
circumstnncc goes against the assumption of suicide Sup- 
pose further that the knife by his side bears some marks 
from which an individual B sayb that it belongs to Y. Did 
Y then commit the murder? Wiib it murder and wub it 
committed by Y? ThiB is another hypothesis Suppose 
that it is proved that the death took place at 6 P it on 
Augnst 12, DIO But it may be proved that Y was nt that 
very time engaged in his usual professional work at a place 
far away from the one where the death took place Y might 
repudiate the charge of murder veiy easily by proving alibi 
Bat suppose farther that the proof that Y was engaged m 
his nsuul work, depends only on a certain entry of presence 
ju an office-book which is always m Y’s possession. It may 
be that Y may have made a false entry This is another 
hypothesis still Not to proceed farther, and to analyse 
what we have already said, it will be noticed that there are 
many suppositions here to explain the death of X. There 
ib the supposition of suicide, that of murder, murder by Y, 
impossibility of it on the ground of alibi, possibility on the 
ground of a false entry They are all based on insufficient 
evidence Certain factB are known to be real, namely, the 
signs of Btrnggle, the burdensome life of X, the identifi- 
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cation of the knife, and the entry We try to harmonise 
the assumptions with these facts If all the facts are consis- 
tently harmonised with a particular assumption, that 
assumption or hypothesis would he deemed correct 


Bnfc at times there is no evidence forthcoming and we 
have to try to explain away a fact. Suppose m the case of 
X’s death, there is no knife near his dead body, and no 
sign of straggle near the place of death To explain death 
m such a case an investigating officer will h we first to 
grope m the dark He will have to guess how the death 
could have occurred Was it suicide or murder? This is 
the questiou which he will have first to decide If suicide, 
what possibly could have been the cause, if murder, who 
possibly could have been the murderer ? Evidence has to 
be searched in such a case from the beginning. 

Thus, while making suppositions we start with either 
insufficient evidence or no evidence. Just as we make 
guesses in practical life, bo too do we m the eolations 
of scientific problems The technical names for suppositions 
made in this way in order to arrive at the scientific explana- 
tions of things is Hypothesis * Mill defiues an Hypothesis 
88 “ BT, y opposition which we make (either without actual 
evidence, or on evidence avowedly insufficient) in order to 
endeavour to deduce from it conclusions in accordance 
with facts which are known' to be real nnder the idea 
that if the conclusions to which the h>pothesis loads are 1 
known truths the hypothesis itself either must be or at 
least is likely to be true” This definition is applicable to 


i A Hypothesis may be defined as 
to scientific explanation 


an imagination with a view 



92 


STUDIES IN INDUCTIVE LOGIC 


CHAP. IV 


a legitimate scientific hypothesis but it should be noticed 
that not all scientific hypotheses are legitimate. 

We do not always hit at the right laws of co -existence 
and causation. Very often we have to discuss between two 
or more rival hypotheses in ordei to establish a valid in- 
duction Thus to take ordinary illustrations from practi- 
cular circumstances Is it with future expectations or 
quite dismterstedly that a friend helps us in a difficult 
situation P These and such other problems are quite ordi- 
nary in life Their aim is to explain certain facts, to show 
how they were caused and the rival hypotheses were 
subsidiary to them So m science we have rival theories, 
or better, hypotheses to cxplun any fact Thus to explain 
solar heat there are the two hypotheses ( I ) the Meteoric 
Theory, and (2) The Theory of chemical combustion The 
first hypothesis asserts that the sun’s heat is due to the fall 
of asteroids, whereas the second asserts that it is due to 
certain chemical processes m the substance of the sun So 
before the Oopcrnican theory was established, there was the 
Ptolemaic theory conflicting with it. 

11 .Subjects of Hypotheses — There are three sub- 
jects or things concerning which hypotheses may be framed 
Firstly, a hypothesis may be made concerning an agent 
explaining rt phenomenon Thus the received or current 
explanation of the Bubonic Plague involves an agent, namely, 
certain bacteria The discovery of the planet Neptune was 
first preceded by the hypothesis that something which 
could account for the perturbations iu the movements of 
Uranus ought to exist ) This was the planet Neptune Its 
existence accounted for the perturbations. Secondly, a 
hypothesis is made concerning an agent’s operation. The 
nndulatory hypotheses of Light involves the agency of 
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ether, and the law of its operation which ib supposed to he 
in the form of waves Thus, light according to this hypo- 
thesis would travel through waves or rapid vibrations of the 
supposed agent The agent however may be known and its 
operation alone may be hypothetically conceived. Thus, so 
far as the motions of the heavenly bodies are to be explained 
the agents on which they depend were known, namely, the 
Sun, Moon, Earth and the different falling bodies and 
plants. No outside or other agents intervened Their 
motions were attempted to be explained by the now accept 
ed theory that they were due to mutual attraction with a 
force proportional directly to the product of their masses 
and inversely to the squares of the distances between them. 
Thirdly, a hypothesis may be made concerning a collocation 
or a group of objects Thus, the Ptolemaic theory was a 
hypothesis which tried to explain the plan of the solar sys- 
tem. The rival theory was the Copermcan one. "Whereas 
the first asserted that the earth was in the centre, the second 
asserted that the sun was 

12 Essentials of a Good Hypothesis. — The 
characteristic of a genuinely scientific hypothesis is that it 
is bonnd sooner or later to be converted into an established 
theory, that it is not destined always to remain an hypo- 
thesis. Hence it must admit of being either proved or 
disproved. If it is of such a nature that it can neither be 
proved nor disproved, it is not a scientific hypothesis at all 
The /?? st essential of a good hypothesis is that it should 
admit of verification 01 divpioof The proof or disproof may 
not be at once forthcoming But at any rate if there is 
no likelihood of the hypothesis being by subsequent investi- 
gation either proved or disproved, it should be rejected. 
^The oriental theory that the earth is suspended m space 
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and there supported on the Shesha Jitiga (serpent) gives 
ns on agent for the support of the o&rth It cannot be 
proved, nor can it bo disproved, bince a divine creature 
with divine powers is imagined For this reason the hypo* 
thesis is to bo rejected as unscientific 4 The westerners in' 
ancient tunes imagined that the firci> of Mt Aetu i were due 1 
to the gnmt Tiphoous beiug chained beneath it. The hypo 
theBis admits of neither proof nor disproof The ordinary 
prognobtigalions made by astrologers ore of this very nnture 
Some influences are imagined to oust If certain things are 
done under certain planetary conditions, certain rebiilts may 
be expected If they do not follow, the astrologer wonld 
assert that certain other planetary conditions were not taken 
into consideration, and surely no one can take ail the condi- 
tions into consideration. The assumptions, therefore, evade 
jiroof or disproof Hence, ordinarily they are worthless The 
sociological hypothesis that the formation of a state is due 
to a contract is of this nature The hypothosis can neither 
be verified nor disproved, since it tikes us to prehistoric 
times 

There may be certain theories which arc not likely 
ever to be positively proved or disproved They need not, 
therefore, be rejected as unscientific For it will suffice, 
if they are such os are in the long run likely to be more 
or less probable The meteoric theory of the solar heat 
ib of this kind It asserts that m the fall of comets and 
asteroids we have an agency which can account for the 
solar light and heat. It is a hypothesis which cannot be 
strictly speaking proved or disproved Yet, it may be seen 
to be more or Icbb probable For its basis is that there are 
innumerable comets ^.and asteroids, and that many of these 
innumerable cometB and asteroids are owing to the force of 
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gravity attracted by the sen and other planets. Further, 
the theory asserts that there is a resisting medium m the 
universe, through the friction of which all the masses in 
the solar universe are being attracted towards the sun. The 
conjecture, therefore, is natural that the innumerable 
comets and asteroids m this way drawn towards the sun, 
produce heat and asteroids m an enormous quantity in the 
act of mechanical collision which evidently is bound to take 
place with great force. The lost energy of the sun is m 
this way mote than replaced on the assumption made This 
theory is bound to be made more or less probable by the 
progress of astronomical observations It caunot be directly 
proved or disproved. But a progress m the knowledge of 
meteors, asteroid and the resisting medium if any, ib 
sure to make the theory more or less probable The data 
required to make the hypothesis more probable are a know- 
ledge that there is a large number of meteors circulating 
round tbe snn and tbat tbey are m so large a number as 
would suffice to produce the solar heat in question. The 
theory of Evolution caunot similarly be strictly proved or 
disproved. For after all many missing link's m nature 
have to be supplied by the imagination if the theory is to be 
accepted. But the discoveries of the fossils of unheard of 
animals very often bear testimony to the truth of the 
theory. Hence ib is being made more and more probable 
•as a hypothesis. 

The expression capable of being proved or disproved is 
rather vague and needs an analysis. A hypo uie : is is capable 
of being proved if it can be (1) distinctly and consistently 
<onceived, (2) and is verifiable by facts. Thus if a fact is to 
be explained and two inconsistent theories can be as ais- 
vinctlj perceived to be true there must be something wron 0- 
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to start with. The hypothesis mast be sach as can be 
verified by facts If it is a new agent that is conceived 
we should be able to directly observe it If direct observa- 
tion is impossible, there should be some evidence of its 
existence independently of the facts invented This is what is 
meant by saymg that the hypothetical cause or law must be 
a vera causa . Thus if it is conceived that bacteria are the 1 
cause of a, certain disease the proof may be successfully based 
on direot perception But various agents which cannot ba 
perceived are conceived m science and the conception may 
be regarded as a legitimate one if it can be independently 
supported and thus conceived after the analogy of experience. 
Thus the presence of a luminiferous ether cannot be esta- 
blished by direct perception Yet it may be supported on an 
independent basis Such a basis is afforded by the obser- 
nation on the history of Encbe’s comet The career of 
this comet was retarded and it was seen returning sooner 
than calculated This fact supports the theory of ether, 
for it might be supposed that this agent resists the comet 
and reduces the extent of its orbit whereby the comet 
returns sooner. The ether cannot be perceived yet the 
hypothesis is tenable though not established, for the ether 
is a vera causa 1 e , an agent whose existence is provable 
independently of the hypothesis 

A second condition of a scientific hypothesis is that it 
must not conflict with facts already observed or with the infere- 
nces deduciUe from them This rule agrees with the preced- 
ing, that a hypothesismust admit of verification or disproof 
In fact it may be regarded as a negative condition of the 
acceptance oi the first rule Every hypothesis must agree 
entirely with the facts which it was invented to explain. 
This is what ib meant by saying that it should be consis- 
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tens and distinctly conceivable. But further, a good 
hypothesis must' agree with a wider' range of facts. It 
should be such that* it can have a place m the already 
established truths of science It should not be inconsis- 
tent with the general body of experience Thus at the 
.present day to maintain that an eclipse of the moon is doe 
to the action of Baku wonld be absurd, and the hypothesis 
has to be rejected because it implies an astronomical agency 
which is inconsistent with the established astronomical 
truths, for we know that no agencies beyond the masses of 
matter m space and their lawB determine the workmg of 
') the different astronomical phenomena. To assert that the 
heavenly bodies move m perfect circles as the ancient 
people imagined, is also an assertion of this type, for it 
disagrees with the accepted theory of elliptical motion 

, In connection with this point it might be noted that 
according to Whewell a strong mark of the validity of a 
hypothesis is that there may be with reference to it a 
“ Consilience of Inductions ” This means that the hypo- 
| thesis agrees with distinct inductions respecting different clas- 
ses of facts. In short, this is the same thing as saying that 
' a hypothesis shonld agree with known and established 
troths. The laws of comets, stars, tides, the satellites, and 
the motion of the Earth were all consistently explicable 
by the theory of Gravitation. The Law of Gravitation 
could account for all the observations mentioned. There 
was a Consilience of Inductions and hence the Theory of 
Gravitation was remarkably found true. 

Thirdly, the hypothesis must be adequate to account 
for the facts m question If it is a cause that is imagined, 
its presence must account for the occurrence of the effect. 
7 
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If the effect 19 incongruous with, or out of proportion with 
the cause, the hypothesis should be rejected Thus, if 
two pereoDB were fonud m a lonely place and one subse- 
quently found murdered when the other absconded, a 
question arises hoiv the murder occurred. Is it the oth«r 
person who was the murderer? The persons were seen 
abusing ono another some tune back and it may be that 
through excitement the one may have murdered the other. 
The hypothesis ib evidently inadequate to explain the 
result death For mere abuse is never so adequate a 
cause as to terminate in such on effect But suppose, fur- 
ther, that the other or accused person was very excitable 
and too violent in his dealings even with ordinary persons 
under ordinary circumstances With this knowledge, the 
same cause beoomeB now adequate, and the charge 
brought against the second individual may be tenable 
as a hypothesis Wc very often criticise people, impute 
motives to them, and fret with imag'niiry wrongs Our 
friends correct us by suggesting the question, hou 
far even if the causes exist, they ore adequate to produce 
the effect. One of the most familiar instances of an 
inadequate hypothesis is the theory started by Toltnire, there 
is little doubt in irony, that the marine shells fouud on the 
tops of mountains are Eastern species, dropped from the 
hats of pilgrims as they returned from the Holy Land Such 
a theory would obviously be inadequate to account (1) for 
the numbers of the shells, (2) for the fact that they are 
found imbedded m the rocks, (3) for their existence far 
away from the tracks of pilgrims, to say nothing of the fact 
that many of these shells bear no resemblance to recent 
Eastern species, while none resemble them exactly .*’* 

* (Fowler, Inductive Logic, pp 105 6 ) 
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Iu connection with this point it may be added that if a 
hypothesis which was intended to account for' a whole 
phenomenon is madeqnato for that purpose but yet partially 
explains it, it should be accepted ns scientific A hypothesis 
is not to be totally rejected if it is inadequate to explain all 
the phenomena in question Thus a charitable donation 
mnj not be explicable in a particular case on the theory 
of Jove of fame, yet the latter maj have partially operated 
as a motive together with other motives like charitable 
disposition, or fulfilling promises } reviouslj made, and so on. 

Fourthly, a hypothesis if it is of any genuine utility, 
ttittt/ reconcile at Ua't luo facts Tf we were to explain the 
effects cf opium h} saying that it 1 - soporific, we have uoe 
traced out any caus>e at all, for the cvidont reason that we 
have not ntteroped to •’ocoucile tuo facts If, however, we 
can te*t the botanical properties of opium and the conditions 
betweeu the two, we maj get a hypothesis which may bo 
regarded ns having a scientific value This poiut is too 
obvious, for in all inductions and problems connected with 
them, we are concerned with rerl cud not with verbal 
propositions 

To sum up, the conditions of a good hjpothesis areas 
under* — 

(1) Thp hypothesis must admit of proof or dispioof At 
any late it must admit of being rendered more or 
kes p^obible oy subsequent investigation 

(2) It mint net conflict luth facta observed, or deduced 
from such facts 

(3) It must be adequate to account for the facts in 
quest! ou 

(41 It must reconcile at least two facts. 
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( 18 ). The Peocf of a Hypothesis Verification 
and Proof. — To verify a hypothesis means to deduce 
consequences from jt and show that they are true To 
prove a hypothesis, something more is necessary, namely, 
to show that the consequences would not follow from any 
other hypothesis Unless it is shown that no other 
hypothesis will explain the facts, mere verification will not 
do verification is not completed proof. Suppose A is 
charged with theft and the stolen article is found m his 
house Here there is verification If theft is committed 
the stolen article will be tn A’s house But evidently this 
Is not the proof of A’s guilt, unless it is shown that the 
article will not be in the nouse on any other supposition. 
To lose sight of such a piece of reasoning would be to 
commit the fallacy of affirming the consequent. If A is, 
B is: If the hypothesis is trne the expls-nrtion is forth- 
coming But iioes it follow that if B is, A is ? It may or 
may not be So hypotheses can be, therefore, said to be 
proved nnless it is shown that it is the only hypothesis 
which wo old explain the facts. 

(14) Pi ediction" as a :iapk of a Tfue Htpoteesis:- 
Accordmg to YTiieweli prediction is a math, of the truth of 
a hypothesis If we tan through the help of a hypothes s 
predict certain phenomena precisely 'ind the p-edtcl’on is 
afterwards fonnd to be tree, the hypothec's ccco-dmg to 
VThewell should be regarded as t valid cne 3Iill criticises 
TThevreli and does not regard this a* •* V'iid test of a 
hypothesis Por correct predictions mat be made through 
the help of two hypotheses only one cf winch is afterwards 
established. Thus eclipses were precisely predicted m the 
Pto’emaic as well as ,n the Copernican theory ano yet the 
two theories are in no way compatible only the latter is 
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now universally accepted os valid. Verification as is 
shown m the above section is not proof. Moreover, it might 
be said, that prediction has o certain persuasive effect 
without there being any scientific basis for the same. 
* When a theory enables ns to predict some phenomena, it 
produces more or less a certain mental bias in its favour, 
puts ub off our guard, and the scientific pursuit of the pro- 
blem is m this way liable to be defeated or evaded 

15. Hi poTHESiB Fact. Theory — The word Hypo- 
thesis is contradistinguished from the words Fact and 
Theory. These latter words, however, are ambiguous. 
By fact we often meau any thiug observed by our senses. 
Thus an eclipse is a fact, because vie see it with our eyeB. 
But the agency of Rdhu is not a fact, because we do not 
see it So with the perceptions of the other senses. In 
contrast with the word • fact’, the word ‘theory’ is often 
need to designate hypothesis which is suggested but not 
yet proved Thus even before Newton’s Law of Gravita- 
, tion was proved, the words “Theory of Gravitation” would 
have been regarded as quite legitimate. The word theory 
is very often used to point out a proposed theory (a hypo- 
thesis). But according to some writers, the word theory 
should be restricted m its application, aud only a proved 
hypothesis should be designated by tho word. When this 
is so, a theory is a fact, meaning by a fact not simply n 
thing perceived by our senses, but any thing, state of 
things, or relation of things perceived by the mind to exist. 
The narrower and the broader meanings of “fact” arc 
closely related, for the existence of a thing may be grasped 
by the mtnd or by the senses, and the two kinds of grasps 
have after all the same basis 
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16 . Hypotheses non fingo: — Bacon raised a note o 
protest against the use of Hypotheses, and Newton saic 
“ Hypotheses non fingo “ I do not imagine hypotheses ’ 
Such a disparagement of hypotheses iu general, is no 
justifiable Progress m knowledge can never be madi 
without allowing the free play of the imagination Som 
hypotheses may b8 rightly guessed, whores many mighi 
be incorrectly guessed Some scientists seem to have as i 
were an instinctive grasp of coriect laws; they guess the 
right hypotheses at once, ns if their heads are made accord- 
ing to Nature Whereas some scientists like Kepler have 
to' make guesses after guesses till at last the correct 
hypothesis is arrived at The ordinary disparagement of 
hypotheses is due to the fact that the imagination is hardly 
onrbed by people and many nbsard hypotheses pass current 
when the mind is in a biased erudition To such hypothe- 
ses the condemnation of Bacun and Newton may be applied 
invariably When Newton said “ Hypotheses non fingo ” he 
meant by Hypotheses, assumptions which are nob based on 
any experience and have no analogy with the same he 
meant illegitimate or barren hypotheses Hence such 
hypotheses can be neither proved nor disproved It does 
not however follow that no hypothesis should be framed 
For the matter of that, Newton himself invented many 
hypotheses, and the Law of Gravitation is nothing but a 
result of a hypothesis Even Bacon, though he disparaged 
the Deductive Method and Hypotheses, was obliged to 
resort to hypotheses under the designation of permtssw tn- 

tfileettis, and mterpretaho inchoata (free play of the intellect 
and inchoate interpretation of nature by the imagination). 

17. Obuoial Inbtanoes —When theie are rival hypo- 
theses or some questions which involve a point at "tissue, 
and some observation or experiment decides it, the instance- 
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is designated a crucial instance. Crux means a sign. — post,, 
and a crucial instance serres a8 a sign — post at the parting 
of two ways Jnst as & sign — poEt points out the path 
required, so a crucial instance points the way to truth 
The essence of a crucial instance is that it shonlu le com- 
patible with one and only one hypothesis, i e , 1 1 should 
confirm one hypothesis and at the same time negative the con- 
flicting hypothesis or hypotheses." One single circumstance, 
which admits of one explanation only " says Ueberweg”is 
more decisive than a hundred others which agree m all 
points with one’s own hypothesis, but are equally well 
explained on an opposite hypothesis.” (Logic, English 
Translation, p. 513) Two illustrations might suffice to 
make thi6 clear Suppose a man usually takes part m 
public meetings, takes up the cause of the public, and al- 
wf j6 tries to show that he is working disinterestedly But 

his conduct might be shown to be compatible with two 
theories. He might be doing the work to win public favour, 
to come into prominence, and thereby wm popularity 
and support in his profession Or, he might be doing the 
work simply from a love of service to the country All 
along he might show honesty, consistency, and sincerity m 
his activities. But these are qualities which are compa- 
tible with both the theories Suppose, however, that on a 
particular occasion, he upholds a position not liked by the 
people and this renders him unpopular. Suppose further 
that there is regular opposition to him from the public and 
his conduct can be 6howu to be consistent only with love 
of sen ice to the country and with nothing else Any in- 
stance when such an occasion comes, would be a crucial Ill- 
stance, and if the man carries on his orginal policy, even 
under circumstances such as these, there is only one as- 



104 


STUDIES IN INDUCTIVE LOGIC 


CHAP VI 


sumption which holds, and that is, that of disinterested 
work. This is a crncial instance from observation A crucial 
* -experiment or crucial instance from espenment may next be 
taken Chemists m the last century when they performed 
experiments of calcination, observed that metals gained m 
weight by this process (being reduced to powder by heat) 
How can thiB happen? It can be accounted on one of two as- 
sumptions, either something was added to the metals, or 
something which was light was driven off from them in 
the process of calcination The latter alternative was sup- 
ported on the hypothesis that a light snbstauco, namely, 
phlogiston had been driven off from the metals Lavoisier 
performed an experiment which decided which of the two 
alternative hypotheses was correct. He hermetically 
sealed Borne tin m a glass retort, weighed the whole, heated 
it, and when the tm was calcined, rewcighed the same 
The weight was the same When the retoTt was cool, he 
opened it and some nir rushed in From the rushing in of 
the air it wa6 evident that some of the air formerly within 
had disappeared Again the whole was weighed, and it 
then increased in weight by about 10 graine. This was 
the quantity of air which entered when the retort open- 
ed When did the If* grams of air disappear? The whole 
was airtight The c&lcmcd tin waB weighed, and it was 
found exactly by 10 grams heavier than when it was placed 
m the retort Nothing had gone ont during the process, i e., 
there is nothing like Phlogiston, and something had 
combined with the tm during calcination, namely, the 10. 
gramB of air which had disappeared Of the two alternative 
hypotheses only the first was found valid, and the second 
was decided against by this experiment, which thna served 
as a crucial experiment against phlogiston 
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7 Note 1 GRATUITOUS H YPOT HESES These are hypotheses which 
may be shown to be unnecessary Fowler explains a gratuitous 
hypothesis as 4 ‘the assumption of an unknoivn came when the 
phenomenon is capable of being explained by the operaiton of known 
causes ) or the introduction of an extraneous [though it may be known) 
cause when the phenomenon is capable of being accounted for by the » 
causes already known to be in operation'* The crystalline spheres of* 
the ancient astronomers illustrate the former type of a gratuitous' 
‘hypothesis, because such spheres are unknown and the planetary 
motions are explicable on other astronomical theories too well known. 
The latter type of a gratuitous hypothesis ma 3 be illustrated by an 
assumption that some one is instigated by some one else in some 
evil action, when, as a matter of fact, he himself might have evil 
propensities of his own from which the action really originated 

2 BA RR EN HYPOTHESES Those hypotheses which are incapably 
of verification are called barren hypotheses The supposition that a 
national success is due to divine favour, that cholera, plague, and 
other epidemics are prevented by sacrifices to appease certain deities, 
and such other suppositions would be barren hypotheses, for they 
cannot be proved or disproved A barren hypothesis is the opposite 
of a good ( legitimate or permissible ) hypothesis Such an hypothesis 
should be distmccuished from a false hypothesis A barren hypothesis 
xs simply not good, t c , is illegitimate not being capable of proof 
or disproof, it should not be maintained But a false hypothesis is 
quite legitimate, but rejected, because it does not explain all the facts, 
e. g , the Ptolemaic Theory 

Note 3 VERA CAUSA Newton laid down certain rules for 
testing a hypothesis His first rule was 

l, No more causes of natural things are to be admitted than such as 
are both true, and sufficient to explain the phenomena of those things M 

The question is, what did Newton exactly mean by a true cause 
( Vet a causa ) ? The usual answer would be that he meant by it a cause 
independently known to exist Ueberweg said that a vera causa is a 
cause “ already shown to exist as an actual power m nature ” Is such 
a restriction accepted by all? It cannot be, because very often in the 
explanation of nature one has to make leaps in the dark Mill’s 
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idea about a vet a causa is not such a restricted Oii6 u Itis u hesays 
•‘certainly not necessary that the cause assigned should be a cause 
already known, otherwise we should sacrifice our best opportunities 
ef being acquainted with new causes 1 (System oi Logic III XIV 4) 
Newton wanted to exclude the imagination of causes of whose euste* 
nee we have no direct knowledge, e g , the Vortices of Descartes But 
the redaction is strict In the explanation of phenomena science has 
to conceive of causes not known to exist, e g , the connection of diseases 
with bacilli So a Jot a causa cannot mem a cause aheady known to 
exist 

Not cm if mean a cause directly perceived by us t or this would 
exclude some of the most useml theories of science, e g, the atomic 
constitution 01 nature, since atoms are not perceived 

A vt,ra causa is a ctu&e which is tn real and necessary connection 
with the phenomena to be explained It may not be known to be exist 
mg, it may not be perceivable But its connection with the facts under 
consideration must be real this should be est ibhshed in a way accep- 
table to experience It must at least be analogous to an existing cause 
it it ia not perc-ivaolc at least its effect should be manifest or percei 
vable, at leaat its effect should be manifest or perceivable The plancl 
Neptune was imagined to account for certain anomalies sn the motion 5 
of Uranus Neptune was not perceived when the hypothesis wa« 
framed But still the influence of this planet on Uranus was a verc 
causa Supposing it existed it would produce some influence whict 
would be tike the influence of the known planet a The unknown planet 
was a vera causa even before it was discovered, because it was suppos- 
ed to influence Uranus in a wiy analogous to that of the known planets 
it was supposed to be m necessary connection with the perturbations to 
be explained 

Note 4 ABSTRACTIONS AND HYPOTHESES Sometimes it is 
asserted that the truths of Geometry are based on hypotheses, e g , a 
hud vVithout a breadth, a point without a position, and so on The 
hypothesis here, would be that geometrically things exist as they are 
defined Actually they do not so exist, but we assume that they do 
These are abstractions from concrete things, and simply because the 
assumption of certain omissions is made, they are loosely spoken of 
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a bl\folI*si* The \\o**d hypothesis is here identified with abstrac- 
tions and treated as opposed to concrete objects There are, similarly* 
couv enient fictions in Mechanics* (a bar supposed to be absolutely 
rigid) in Economics {the theory tint man is moved by love of gam) 
and so on These are, however, better designated by the word 
ah *raci*o?*s There seems to be no solid ground for speaking of them 
ns hvnoMieses, 10- whereas* an hypothesis proposes die existence of 
boiieagcn 1 colocation, o- law 'o^ purposes of explanation, an ab- 
si iction proposes the nosci^c o r exclusion o f certain things l notvn 
, to be present m concrete objects The two arc different ard the 
word Hypothesis is wrongly applied to such abstractions 

Note 5 REPRESENT VI I VC FICTIONS S nnetimcs hypotheses 

xramed i i connection with the irirute structure and operation* of 
bodies Now such hypotheses can never be stneth preyed for the 
minute structure and operation \ ot bodice evade examination 
Hence u the hypotheses in question suitably express the pheno- 
mena m qiesnon their function is tully served, they may not be 
proved, yet they may suitably express the given phenomena They 
a-c even then \er\ useful and are designated as Rtfnstuiaine 
Ftciioi s Bam g \es as an illustration the theory that heat consists 
Oi monon in the atoms of a body This cannot be directly proved If, 
however the assumption conveniently represents the phenomena of 
heat it is a good hypothesis (being designated a Representative Fic- 
tion] The Undulatory Theory of Light even though it may not be 
Yulh established, serves to describe Jic phenomena of Light very 
conveniently Hence it is another illustration of a Representative 
Fiction 

NOTE 6 WORKING AND DESCRIBING HYPOTHESES K 
working Hypothesis is a hypothesis which is more or less provisionally 
accepted as an hypothesis The root-idea w nich is the basis ot a working 
hypothesis may be called a working idea Even if a hypothesis is not 
proyed and is finally disproved it does not follow that it is useless, for 
u might be yery convenent for the purpose of describing the facts to 
be explained To treat electricity as a fluid is such a hypothesis For 
we know that electricity is not a fluid and yet to speak of it as a fluid 
js a convenient way of collecting and describing some of the known 
■phenomena of electricity So the Ptolemaic hypothesis in astronomy 
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may be regarded as a working hypotheses It is essentially false yet 
it describes the facts as convenietly as the Copernican theory This 
shows that two or more working hypotheses may at once be useful 
and serviceable though only one may explain the facts correctly \ ery 
broadly any hypothesis at its initial stage 1 e , when it is useful as 
provisionally describing the facts, maybe called a working hypothesis 

Note 7 HOW ARE HYPOTHESES SUGGESTED » The following 
are the principal means which suggest the formation of hypotheses — 

(1) Method of Agreement, 

( 2 ) Conversion of Propositions 
and(3) Analogy 

(1) We observe that event X accompanies certain instances \ B f 
C, D, E and so on and we notice further that c\cnt Y accompanies 
them Hence we attempt to connect X with Y if X precedes Y we 
assume that X is the cause of Y* Thus 4, B C, D, E may be indivi- 
duals They took a certain tonic say Huxley’s Xcn t%or and a cer- 
tain consequent followed, namely, improvement in health The X 
and the Y are there and we naturally connect X with Y as cause and 
effect This is too simple an illustration Yet it shows very aplK 
how a hypothesis might occur to the mind So when an epidemic 
occurs rn a city people leave the affected localities Those who leave 
it do not suffer There is agreement in one fact namely being free 
from athek outside the affected locality The hypothesis might 
naturally suggest itself under these circumstarces that the disease 
circulated through some poisorous atmosphere In this way even in 
fhe problems of science it is agreement which is a principal mean** 
suggesting a hypothesis 

(2) When a universal judgment is formed and a connection bet- 
ween two f'xfs or events established, we naturally raise the question 
whether it is a reciprocal connection " AH S is P ' is a universal 
proposition it says that wherever S is P is the mind naturally asks 
the question whether wherever P is, S also will be ? Is the conversion 
of the proposition, "All S is P simple or per accidcns 9 If it is sim- 
ple, the connection belw een S and P is not casual, but may be causal* 
A hypothesis may consequently be iframed under such circumstances, 
and it may be seen whether it is justifiable and maybe established* 
Thus, the proposition, " all men are mortal * cannot be simply convert- 
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cd t c ‘all mortals arc men" is not inferable from it Hence there 
is no reciprocity bctweeu the subject and the predicate here Huma- 
nity, therefore, has as such nothing to do with mortality But 

if a proportion which can be simply converted is gnen to us, wc 
naturally frame a hypothesis that the subiect and Ihc predicate terms 
a^c connected in a closer way Thus, the proposition, "all living 

organisms are subject to death’ is simply convertible, and therefore, 
the assumption is rightly suggested that the ground of death lies in 
organic life 

(3) Thirdly, hypotheses arc suggested by Analogy This is a 
\ery potent means As Lotre says “A successful hypothesis is 

always dut to the attention paid to analogies Thus the famous 
Newtonian theory was suggested on the analogy of a falling apple 
1 he early researches of Pasteur m bacteriology were suggested by 
certain analogies The old theory asserted that contageous diseases 
were due tothe lntroduit’on of virus poison iuto the blood The 

new theory asserted analogically that a contageous disease was caught 
In the blood, but in a diflerent way The analogy went so far that 
the second theory asserted like the first and the old theory that the 
blood was aftectcd The blood was affected by the introduction of 
•it t s or poison, said the old theory , it was affected by the introduction 
oi nunute ammalcuK, said the second theory The hypothesis w as 
then prosed experimentally to be true It was suggested ly an 
inalogy and it turned out to be true The disco\ ery of the planet 
\tptune was due to a hypothesis suggested by an analogy Donations 
in the orbits of planets other than Uranus were known to be due to 
tin. influence of these plinets on each other Hence it was assumed 
analogically that the de\ lations of Uranus were so caused But the 
tnflt cnees of the known planets on Uranus could not account for the 
w hole oi the donation of Uranus A residual fact remained for 
explanation and this, it uasa«=simed, was due to some unknown 
planet This hipothesis turned out to be correct, for the planet 
Neptune was discovered subsequctly 


QUESTIONS 

(i) Distinguish between Obscxation and Experiment Show that 
under certain circumstances one can only resort to observation 



-.110 


, STUDIES IN INDUCTIVE LOGIC 


CHAP VI 


(2) What precautions are needed m Observation ? 

(3) What is the false method of induction against which Bacon 
tJ < protested \ehemently * 

(4) Classify the following sciences accordingly as the} employ 
observation, experiment, or both — 

Astr nomy, Physics, Chemistry, /oology, Botany, Psychology^ 
and Sociology ' 

(5) How do you distinguish Deductive ard Inductive classihn 
tion ? Define classification 

(6) Enumerate the essentials of a good classification 

(7) How js classification subsidiary to Induction ' 

(SI How do you distinguish natural from artificial classifications * 
Give illustrations 

(9) What purpose does natural classification sene 

(iol What purpose does artificial classification serve ? 

(11) Criticise the statement Hypotheses non fingo 

(12) What is a hypothesis ? Show that it is very useful in ordmarj 
as well as scientific explanations 

(13) What are the essentials of a good hypothesis ? 

(14) Explain the meanings of the words Theory, Pact and 
Hypothesis 

(15) W hat is a zeta causa ' 

(16) Distinguish between the abstractions of mathematics and 
hypotheses 

(17) What is a crucial experiment •* 

(iS) What are gratuitous hypotheses 


CHPTER VII 

THE INDUCTIVE METHODS 

1 . The Logical Chabacteb cf me JMiucinE 
Methods — Induction is generalisation from experience 
In what is known as Imperfect or Scientific Induction we 
make inferences from the known to the unknown. In or- 
der to do this, certain assumptions have to be made 
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These nrc the erounds of induction While mating induc- 
tion* we have to reeort to observation or experiment or 
both. Further, hypotheses have sometimes to be framed, 
and we noticed that much help is given by the classified 
tion of facts and phenomena Having, however, made m 
induction, where is the guarantee that it is correct ? Row 
shall we test it? Supposing that a e have made an induc- 
tion that event is the cause of event a, how shall we test 
its validity A reply to this questfon is supplied m what 
follows. The Method^ of Ind uctio n, jn as they are better 
designated the Inductive jOanous “describe the character of* 
observations and experiments tint justify us m drawing' 
conclusions about causation 1 dust as m liednctive L< gic,> 
the rules of a sjllcgism enable a 1 '- to test the formal validity 
of deductise inferences, so^m Inductive Logic the Inductive 
canons eu tble ns to test formal tj the validity of mateml 
inferences about causation ■ 

*i Tnr Inductive Methods: Mill enumerated five 
methods, ox rather canons for investigating facte of causa- 
tion He was not the fir6t to mention them In fact, 
Herschell had alread) described them before the time of 
Mill However, Mill was the first to popularise them. They 
are the follow mg — 

(1) The Method of Agreement, 

(2) Tue Method of Difference, 

(8) The Joint Method of Agreement and Difference, 

(4) The Method of Concomitant Variations, 

and(5) The Method of Residues 

(I) THE METHOD 01 AGREEMENT 

8. The Statement and Explanation of the 
Method of Agreement; — Mill stntos the canon or rule of 
the Method of Agreement m the following words : 
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*j»It tire or more instances of the phenomenon under investi- 
gation have only one circumstance m common, the circumstance 
jn which alone a 7 l the instances agree ** the cause or effect cf 
the given phenomenon. 

This rale when analysed implies the following con- 
c.tions : — 

(a) There should be two or more instances of a pheno- 
menon to be Investigated: 

(b) "Which instances should hare only one circum- 
stance ic common 

When this is so, the circumstance in which there i« 
agreement is the cause or the effect of the given phenomenon, 
( accordingly as it is the antecedent or the consequent ) 

Symbolically the rule may be illustrated thus: Let A 
represent an antecedent, and a, a phenomenon which 
follows. Sow m nature complex phenomena precede and 
complex phenomena succeed them, analyses hare to he 
made by ns things are never given nnalysed. A there- 
fore, would occur with certain other things say B and C» 
and the consequent also would occur as a complex whole, 
i. e„ in combination with the consequents b and e Sow. if 
we suppose that the antecedents and consequents are as 
under 


Antecedents Consequents 

ABC followed oy a 3 c, 

A B D ,. aid, 

ACE , ace, 

we may reason out that A ana r are probafc'y cause 
and effect. Bor we know that ABC is followed by &<•. 
Sow a is the effect to be investigated It may have been 
produced by A or B or C. Bnt C has nothing to do with ic 
for in the second instance we have ABB followed by a 1 d. 



CHAP. VII 


THE INDUCTIVE METHODS ' 


113 


. e , 0 is absent aud yet a is present Further B has 
nothing to do with a for it is absent iu A. C E which is 
followed by a c v. In the group A. B 0 followed by a b c, we 
therefore connect A with a causally In two or more in- 
stances of the phenomenon a to be investigated here, we 
notice that there is agreement in only ono circumstance 
namely that whenever A precedes, a follows, . therefore, 
we connect these two causall) 

We often carry on arguments in this way. Suppose 
that a particular individual is distinguished for his bowling 
and that he is a cricket-captain From the fact that two 
or three teams under him forming different elevens were 
successful on the held we would infer causatiou aud say 
that he was the cause of the victory. Three victories won 
b) three teams m which only the captaiu 16 common 
suggest that the victory ib due to the presence of the 
particular captain we suppose. Now m this example the 
play is followed by victory Play however means a very 
complex fact It means the use of the skill of the different 
individuals who constitute the eleven, a particular kind of 
ground, a particular kind of materials, and so on In the 
complex phenomenon play, we mark out one element, the 
part due to the preseuce of the individual in question, and 
designate it by the symbol A. The part due to the skill 
of the remaining ten players is in an elementary way, say, 
Xi, Xji X 3 ...to Xio The combined part for convenience’s 
cake may be designated as B Theu the quality of the 
ground may bo G, that of the weather, W, and that 
of the materials, M, or for convenience the 6 , W, and ML 
together may he represented by 0. Theu we have 

ABO 

ale 


8 
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i e, a certain team on a certain ground with certain 
materials and under certain weather conditions wins the 
game, i e , a happens b and c we might suppose to be the 
partial contributions of B and 0 

Again we have 

ABD and A 0 E 

a b d ace. 

With different teams and on different grounds &c , the 
results agree m one thing, namely, success This then, 
-we say, is due to the Presence of A. 

Here to a certain extent we have seen the invariable 
connection of A with a 'Further, the accidental antecedents 
of a and the accidental consequents of A are eliminated'^ 
We have varied the circumstances , we ha ye taken cases m 
which A is present, but other circumstances are different, 
and yet one aspect of the result is the same, namely, 
victory This is what enables us to say that A and a are 
causally connected We take negative instances of 0 and 
B, for we take ABD followed by a b d, and A 0 E followed 
hytfee, i e , C and B are respectively absent and yet a 
follows. Further c and b are not the effects of A, because 
they are absent m the consequents a b d and ace respec- 
tively We thus eliminate the accidental consequents of 
A and the accidental antecedents of a , after having taken 
negative instances into consideration This case, therefore, 
differs from a simple repetition of A B 0 followed by a b c 
for two, three, or four, or more timeB Such a case would 
be an exemplification of the application of simple enumera- 
tion Because we eliminate we are not making use of 
Induction per simple enumeration. The Method of Agree- 
ment thus differs from simple enumeration, since it is 
based on elimination, which the latter is not 
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4 Difficulties connected with the statement 
of the Method — Facts as they are observed m nature ! * 
are seen ub complex wholes EventB are not marked off as 
separate phenomena. The method, as it is stated, how- 
ever, takes it for granted that the facts are separated The 
■a, b, c, d, and e do not occur separately or distinctly They 
are found together aB complex wholes. Once the act of 
’ analysis is made, it is easy to see that A followed by a is 
invariably present in two or more instances The difficult 
part of the work is, however, the separation of a from b e 
or c e and so on. The work of sepaiating the elements of 
, a phenomenon is not as easy as the work of sorting out 
letters m a post office. Yet, this is what the Method 
assumes Secondly, it is very difficult to prove that the 
instances have only one circnnstance m common. Arti- 
ficial caseB may be imagined in which such a condition 

may be easily satisfied Otherwise, m nature it is difficult 
to prove that only one circumstance is common m certain 
phenomena. Even in a simple case this is difficult to 
prove Thus, if two or three patients who aTe in a conva- 
lescent state of health, find considerable improvement by 
taking a particular tonic, it wonld be difficult to say that 
only one circumstance is common here The individual 
constitutions differ The tonic is common. When, however, 
it is taken, a certain kind of mood m the three men may be 
common, a certain refreshing and invigorating weather 
may be common, and so on It wonld be really speaking 
very difficult to decide that only one circumstance is com- 
mon to the instances examined. Thirdly, the method 'J 
takes for granted that any combination of the antecedents 
is admissible Thus we take ABC, A B D, A C E, 

4 A B E, A E F, and so on ). This holds good only 
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of a very limited number of cases For m the concrete 
illustration discussed, we might have cases of differenl 
grounds, different materials, aud so on But such a frei 
scope for combinations is difficult to get in manv actua’ 
cases The method takes it for granted that we can past 
on from a case A B 0 to a case A B D But it hardlj 
occurs that when C is taken away, and D substituted, A 
and B remain unaffected, 1 e , remain A B. For supposi 
ABO represents a tonic (, A ) taken by an individual ( B 
m a particular climatic condition ( 0 ) Suppose the last u 
changed and we get D. Will the properties of A remain 
the same ? 


5 The Symbols used by Mill’ — In the explanatior 
and illustration of the Method of Agreement we made use 
of the symbols A, B, C, D, E, &o , aud a, b, c, d, e , etc 
These are the letters used by Mill Some logicians objecl 
to the use of these letters, for the large and the small Iettere 
create as it were a bias m the mind We are prejudiced tt 
a certain extent and at once connect A with a, B with b 
and so on Half the work is thus simplified This con 
nection is to be established , to be yet found , and should uoi 
be given, at any rate, the mind should not be kept pre 
pared to take up the connections A a, B and so on 
Hence a different symbolic representation is preferable^ 
It would be as under — 


Antecedents 
ABO 
A D E 
A F G 
and so on 


Consequents 

V 3 * 
p t s 

p U V 


Here there is agreement only m A followed by p. When 
we pass from A B C to A D E we have agreement in A 
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only. So when we pass from the consequents p q r to p t * 
we have agreement m p only p cannot be due to B or 0, 
for m the second illustration B and 0 are absent, and q or 
r is not due to A for m the consequent p t s, we have A as 
antecedent but yet q or r is not present This is how we 
establish that A and p are connected as cause and effect. 
This kind of symbolic representation is superior to Mill’s,' 
because it has no suggestions m it, whereas Mill’s repre- 
sent? tion has the merit of simplicity in its favour 

6 Defect in the Method of Agreement — The 
.Method of Agreement is not completely satisfactory as a 
method. Over and above the difficulties noted above, there 
is a radical defect m the method itself If we recognise the « 
possibility of there being a plurality of causes (for ordinary 
purposes we do, and even scientifically some logicians 
recognise it), the Method of Agreement will not test causa- 
tion satisfactorily. For we have ABC followed by pgr, 
and A D E followed by p t s If we recognise a plurality 
of causes, it may happen that in the first instance B was 
the cause of p, and m the second, D. B is absent in the 
second instance, yet p happens and it may be that there it 
may have D as its cause Thus B and D may have caused 
p alternately. A is present m both instances, yet it may 
be quite an accidental accompaniment of B or D the causal 
antecedent Thus suppose three men are administered 
three different poisonous drugs m water The result will be 
death Yet surely the common accompaniment, namely 
water has nothing to do with it Symbolically, we have 
the following 

ABC followed by p q r 
where A might represent water, 


opium, 
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0 might represent the physical constitution of 
the first individual 

Similarly we have 

A D E followed by p t * 
where A might represent water, 

D „ dhatura ( another poison ), 

E „ the physical constitution of the second 
individual 
Thirdly w° have 

A F G followed by p u v 
where A might represent water, 

* F „ diamond-dust, 

G „ the physical constitution of the third 
individual 

The consequent death is common in the three instan- 
ces, and therefore p means death The letters q r t s u v 
will represent the chemical and other changes which ac- 
company the cessation of Ine in the three cases Evidently 
p happens in the three casts, and yet, A the common 
antecedent has nothing to do with the production of the 
effect The causes are many There is here a plurality 
of causes, namely B, D, F, and therefore, the Method of 
Agreement gives ns an unsatisfactory test of causation. 
The weak point of this method, therefore, is that it injiable 
to be frustrated by a plurality of causes ' * " 

Sometimes Agreement is connected with the fact that 
the two phenomena A-p are simply co effects Tima when- 
ever the hour-hand moves five mmoles (an hour) the 
minute-hand moves sivly minutPB Whenever a gnu is 
discharged, a fla«h of light and a souud precede and follow 
regularly Yet the movements of the hour-hand and the 
minute-hand are co effects of the working of the machinery 
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of the clock So the flash of light and the sound are also 
co-effects The A and the p here are simply connected 
through a fact of canBatiou. The Method of Agreement ib 
therefore liable to be f rus trated m a double way, lstly by 
a plurality of causes, and 2ndly by the fact that the pheno- 
mena which have antecedence and sequence may be simply 
co-effects. 

If, however, the Method of Agreement is thus hble to 
be frustrated, why should it be recognised as an inductive 
Method at all ? The reply is that though the weakness is 
a real one, yet there is a means for avoiding it. If we 
, multiply the instances, and vary them as much as possible, 
the possiblity of au error due to a plurality of causes will 
become less and less probable If the number of instances 
is very large and varied, practically there will be no room 
for this error. If the instances are repeated more and more, 
besides the phenomenon investigated (e g , death) there 
will be found to be an agreement in one circumstance(e. g. 
taking opium, or diamond dust) which will be rigthly 
spoken of as the cause The chance of an inert substance 
being mixed with two potent substances (e, g water with 
two kinds of poison ) and being connected with the pheno- 
menon (death) as the cause, may be obviated by varying 
the circumstances as mnch as possible (i. e , 6eemg how 
the same poison acts when mixed with water, sherbat , and 
so on ) 

7 The peculiarities op the Method op Agree- 
ment: We have noted one peculiarity of the Method of 
Agreement It ib that it is liable to be frustrated m its 
logical test by a plurality of causes Further, it is worth 
noting that it ib mainly a Method bf Observation, and' conse- 
quently it is mainly used for the purpose' of determining' 
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the causes of given effects rather than the effects of given 
-causes Moreover, when we want to find out the causes of a 
given effect , the Method of Agreement is the Method to 
which we resort m the first instance The reason of both 
these peculiarities is obvious We can only resort to 
observation when we have to proceed from effects to their 
oauses, we cannot experiment in such a case, it being 
naturally impossible We begin by collecting like cases of 
the effect m question, then note the agreement, and then 
determine the causal antecedent by this Method. The 
result may be verified by experiments, and tested by the 
Method suited to experiments But m the first instance, 
the test is, that which is supplied by the Method of 
Agreement 

The Method of Agreement is not very useful when we 
Tesort to experiments When our control over phenomena 
m limited, we cannot experiment on them, and we have 
Bimply to observe how they occur In such cases we note 
the agreement required by the Method of Agreement If 
we can experiment with ease, we have other methods more 
suited to experiment 

8. The Method of Agreement differently worded. 
Since the Method is liable to be frustrated by a plurality of 
cauBeB, some logicians regard it not as a final or conclusive 
test of causation, but only as being a preliminary test of the 
same. It will thuB afford not a proof of causation, but will 
only be a stage in scientific inquiry It prepares the way 
for the application of other and safer Methods Hence 
Mellone would like to bring out its real significance by 
changing MiII’b wording thus — 

“When observation shows that two events accompany one 
another ( either simultaneously ,or in succession), it is probable 
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iftaf they are (-aurally connected, and the probability mcreent* 
v\*h thr number and variety of the instance*"* 
Inu.fvnuTio'ss: — 

(1) The following example from linin’s Logic is easy 
and mteretimr 


The yorth-Vatt wind is ju England tnittrtom to many 
persons The question is, what is it dne to F The elements 
of wind ore mentall) analpable into (1) the degree of 
violence, (2) the temperotnre, (8) the humid itj or dnneps, 
(4) the electricity, and ( r >) the 070i.c Let observation be 
made use of and let n« collect as tn&uy instances of this 
wind <s p *«»ible, atm then se i which element is invariably 
or uniformly present m it. When this is dono it is found 
that the Korth-Bist wind diffen> in violence at different 
tunes, it is generally feeble, jet at occasions stormy. The 
mjonousnees thcref >rc, doos not follow from the violence 
of this wind As regards temperature, it is often cold, yet 
sometimes comparativelj warm Sometimes it ib wet, and 
sometimes dry, hence there nre oifferences in humidity Ab 
to rlcc*rmty there ip no constant electric charge And as 
regards ozon e it contains less of it than the South-West wind, 
ytt m some places, eg, at the eea-shore, it has more of 
07onc than the North-West wind in the heart of a town. 
Hence none of these five elements ip the cause of the injunouE- 
ne«s There ib one thing in addition, and that is always pre- 
sent when this wind blowB. It blows from the pole towards the 
equator, and for thonRnnds of milos blows close on the turf ace 
of Iht earth Thereby, it might be imagined, that many impure 
elementb-duet, effluvia, germs necessarily charge it In 
all coses of this wind, there is agreement m this circnm- 


(■ Introductory Textbook of Logic, f 277 ) 
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stance, and it is the antecedent to the injuriousuess which 
follows Hence by the Method of Agreement we may 
infer causation; at any rate causation is highly probable. 
Symbolically the case may be thns argued. — 


The North-East Wind : cause of its injurious ness. — 


Antecedents 


( A being ground current 

I B . . .feeble 

• 0 cold 

j D . . . . ..wet 

| E . .. . positive charge of electricity 
^ P . .. ..less ozone 


f 

Oonseqnents ^ 


Again we have 


Antecedents 


Consequents 


i 

\ 


I 

\ 


p injurious 

q . . ..current feeble 
i" .. .. . cold 

s “ wet 

t 11 containing positive charge 

it “ less ozone 


A 

Bi, violent 

C 

D 

E 

P 

V 

qi } • . ..current violent 
r 
* 
t 
u 


So there are changes in 0, D, E, and F, and m r, s, t, 
and u All circumstances except A and p change. Hence 
p is not connected with B, C, D, E, or P, nor ib A connected 
with q , r, s, t, or «, for they are all changing and disappear 
when A ib present. A and p are thus connected closely. 
The one precedes the other Therefore A is the cause of p. 
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We feel sure in saying that A and r are causally con- 
nected, because over and above the agreement i. e„ 
tbs inductive basis of the proof, there is a certain 
tv>r. deductively supported in this case. The correct 
being a gronnd-csrrent mast naturally carry many impuri- 
ties like dnst, microscopic bacteria, and injurious eSnvia. 
Moreover, the result is corse out also by another inductive 
method. But of this later on. 
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“ If an mstanee m which the phenomenon under investi- 
gation occurs , and an instance m which it does not occur , have 
every circumstance in common save one , that one occurring only 
in the foimer , the circumstance m which alone the two 
instances diffei is the effect or the cause or an indispensable 
part of the cause, of the phenomenon ” 

When analysed the rule menus that 

(1) there should be two instances of a phenomenon, 

(2) they should have all circumstances , save one tti 
common. 

If these conditions are fulfilled, the circumstance in 
which alone there is a difference is the effect, or the cause, 
or an indispensable part of the cause of the phenomenon. 

Symbolically the role may be illustrated aB under — 
Antecedents Consequents 

ABO followed by a b c 

BO „ be 

If the suggestions created by B b, 0 c are to be avoided 
the following would be preferable 

Antecedents Oonsequents 

a B 0 followed by pgr 

BO „ \ r 

We have m the Method of Difference two and only 
two instances The two groups of sequences differ from 
one another m only one circumstance, which is present m 
the first, but absent m the Becond Thus ABO gives a b c 
and B (J,b c, only one element disappears from the group 
of antecedents and only one disappears from the group of 
consequents. Nothing can be more clear than this. A and 
a must be causally connected. To say that the disap- 
pearance of A and A alone , is followed by, the disappearance 
of a and a alone, means that the presence o,f A had a causal 
connection with the presence of a 
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Difference plays a great part m our everyday life as 
Dain says We expect to do certain things and achieve 
certain results on the implied basis of the method of Dif- 
ference Thus we feel warm We fan ourselves and ere 
quite sure that fanning is the caiw of the relief we get 
Tor here we have the sequence A B G — a b c, and then 
the sequence B C — b e The A or the closeness! and warmth 
n the room is removed by the fanning, and consequently, 
a (or langour and bodily discomfort) is also removed We are 
quite sure that only one circumstance disappears because 
the change from A B 0 to B C is immediate and simple. We 
t3ke up a fan and begin fanning. Of course, many changes 
may take place m the room where we are, in connection 
with onr body. Thus there may came from the window a 
gust of wind, or some one may curtain the window, or he 
may fan himself m the roam and cnrrents of air thns set 
m motion, may affect ns, and so on We know, however, 
that in the illustration m question, nothing like this has 
happened. Our fanning, thns, is the cause of the relief we 
get bo when we remove the darkness of a room bj pressing 
au electric switch, we rightly infer causation, because the 
change from darkness to light is instantaneous, and there 
iv no tcope for any mtermed.ate third something tnraino- 
cut to be the cause of the phenomenon of lisht. 

The Method of Difference is so simple and efncaceous 
m its application, that wc use it perhaps more often than 
any other method. Carveth Read saj s* “Kow this method 
of Difference i* perhaps oftsucr than any other, though 
without onr being distinctly arate of it, the basis of ordi- 
nary judgments. That the snu gives light and heat, that 
food nourishes and fire burns, that a stone wilt break a 
window or kill a bird, that taming r» tap hastens or check* 
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the flow ot water or of gas, and thousands of other proposi- 
. lions are known to be true by rough bub often emphatic 
applications of this method m common experience.”* The 
reason of this is evident The principle on which the Me* 
thod rests is very simple What more simple than to 
understand that ( other things remaining the same ) if an 
agent disappears and something else also disappears m a 
phenomenon, the two are causally related? Only one agent 
disappears, and only one element m the result disappears 
The causal sequence is evident The difficulty consists 
ouly m making sure about this But if we are sure that 
only one circumstance has disappeared and is followed by 
a disappearance of one element m the consequent, there is 
a causal connection without the least doubt. 

10 The Peculialitees of the Method of Diffe- 
rence Contrast with the Method of Agreement — 
The Method of Difference is essentially a Method of Ex- 
periment just as the Method or Agreement is a Method of 
Observation. It is therefore chiefly adapted to the dis- 
covery of the effects of given causes Experiment is greatly 
useful to us, corroborating the results of observation when- 
ever we want to find the effects of given causes "We can 
take the canseB m a certian set of conditions known to us, 
experiment with them, and see whether a certain result 
follows or nob At times, the application of the Method of 
Difference may he made without the help of any experiment, 
because Nature may herself provide us with the positive 
and negative instances. Bub these are exceptions. A<t a 
rule, the Method is a Method of Experiment just as the method 
of Agreement is a Method of Observation 

* Logic, Deducbve and Indue tne, p 208 
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Both the Methods are Methods of elimination The 
difference between them, in the words of Mill is that “the 
Method of Agreement stands on the ground that whatever 
-can be eliminated is not connected with the phenomenon 
by any law. The Method of Difference has for its founda- 
tion that whatever cannot be eliminated is connected with 
the phenomenon by a law.”* Elimination is exclusion 
Sow, in the Method of Agreement we have A B 0 — a b c, 
ABD — -a b df AO E—o c e Here B, 0, D, E and &, c, d, e 

can be eliminated, and only A a always remains, or is 
uniform. Therfore, B, C, D, E and b, e } d , e have nothing 
to do with the causal sequence What is eliminated 
without aftectiug the causation is thus not connected 
with the phenomenon by any law. In the Method of 
Difference we have ABC — a b e, and BC — b c The two 
instances ag’-ee in having B C — b c A a, however, cannot 
be eliminated, because where A is, a is, where A is not, 
a is not In the Method of Agreement there may be 
iwoormorc instances, they agree m nothing except m the 
possession of two circumstances ( antecedent and conse- 
quent ) which aTe common to all instances. In the Method 
of Difference there are onlj two instances, they agree m 
ever) thing except m the possession of two circumstances 
( antecedent and consequent ) present m the one and absent 
m tho other instance The Method of Agreement is so 
called because we collect instances to see m what points 
the agreement consists, whereas the Method of Difference 
is so called because we see the points of difference between, 
the two instances. 

As a consequence of this difference, another peculia- 
rity of the Method of Difference follows, and it is worth 


* (System of Logic, BK III vm 3) 
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noticing The Method of Agreement is not completely 
satisfactory For it is liable to be frnstrated by a plura- 
lity of causes But ths Method of Difference is satisfactory 
in its results, provided we are quite sure that the difference 
exists only m one particular With the help of thu 
method, we can with certainty test carnation Thus by the 
Method of Agreement we find that A B 0, A B D, 0 E are 
invariably followed by o, and a is the invariable consequent 
of A But where is th° guarantee that A is a cause of a ? By 
multiplying instance the connection A a is seen to be very 
probably causal Yet the assurance that A is a cause of 
a can come to us with certainty only when from A atom 
we can produce a. And this is what the Method of Difference 
enables ns to do The Method of Agreement suggests the 
applicability of the Melhod of Difference, which alone prove- 
causation with certainty The ouly difficulty m the 
application of the Method of Difference consists in making 
ourselves sure that the difference m the tnn instances 
exists only m one particular This need not, however, 
affect the value of the Method as such 

ILLUSTRATIONS*-— 

(1) The crucial experiments in science are all depen- 
dent on the application of the Method of Difference In 
the Science of Chemistry, which is essentially an experi- 
mental science, an agent is introduced m the midst of <i 
number of known circumstances and the change noted and 
attributed with confidence to the introduction of the 
new agent 

(2) The com and feather experiment, which proves 
the action of the resistance of air as the cause why heaiy 
and light substances do not fall to the ground in the same 
time, is a good illustration of the Method under diacussiou 

i 
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A com falls to the ground earlier then a feather. Why? 
The reply is evident if an experiment is performed. If a 
com and feather are allowed to fall m the receiver of an 
air pnmp, the air being m, the com falls earlier and the 
1 feather later. Pnmp out the air from the receiver, and let 
the two be dropped at the same moment. They will now 
resch the ground at the same moment. The first was the 
positive instance, ABC followed by a i c the second is 
the negative instance, B C followed by l c. The A repre- 
sents resistance of air, and a retardation of the falling 
of the lighter substance, namely, feather. Thus we have 
A. ..resistance of air. 

Antecedents < B ..letting fall the com. 

C ..letting fall the feather. 

L 


Antecedents 


! a . ... difference of time, or retardation 
of the feather. 

uornequenis . ^ ^ com reaching the ground. 

[ c.. ..feather reaching the ground. 

In the second instance, we have 

. . r B.. ..letting fall the com. 

nteceaents 4 „ ® .. 

1 C. ... „ feather. 


,, . f i com reaching the ground. 

Consequents j £ , Mth „ „ 

The retardation disappears with the disappearance of 
the resistance of the air. We are quite sure that no other 
circumstance has changed The resistance of air, therefore, 
is the canse of the difference of time in the falls of a light 
and a heavy substance. 


But suppose we take an almost similar case We take 
a medicine and immediately some relief is got. Is it 
necessarily due to the medicine? Evidently there is no 

apparent change bnt one Suppose a man suffers from 

9 
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headache ami lio take*- n cirtnm patent medicine The idea 
thnt he lakes tt medium iv it*o!f a potrnt factor The 
e ej.tuncnti>l change is tit t taken nnj note of, oud the whole 
of the choice is nttrihnwd to the medicine Suppose, 
further, ihut one ip adwsed to rob n helm. On rubbing, 
tome relief mar be ft It Is ilc/rtam that the change h 
dno to the balm? Generali) wc are disposed to say so, 
afi if the rnbl mg docs not reduce an) pain Or pnj»po«o 
thnt o patient jp adviprd to 00 erve certain roles in the 
matter of dot, lmbit«, and co on, IIo inn) be tun d of the 
di'case ai,d hr inn) nttrjbutc tin ctm to the medtune 
Bot the taking of the rocnitiut i*- not the only cricumstnuet 
of which a note will hi 10 to taken, 'jhr other cricum- 
«t nice*-, t*. p, 1 voiding cr»tain injurious diets * *>d habit*, 
i.c m») be more pot rut or oun ill t n we nul nnn the re i 1 
canoe of the cure. Htcptmp thin i*> the experiment* in 
Ohcnmtr), it to ter) difficult to decide that there 1- a chance 
in onh one eirtumst uiee aid that the Method applu* 
without do ibt 

(S) Mill gne* <<> tu iiln e trntion the instance* of n irau 
being shut dead AH the circnm'tatici *> nninediatel) before 
the phot wire the «rme a* the ariuur < -tnrtc* after the *hot 
The would i c the new circoin«tmce and tb«t js due to tli" 
shot Ilcnc; ne so) there is a cui®nl connection between 
the eliot ana the death Objection is taken to Mill’* inference 
m this case by some logicians on tho gronnd Ih it if it be 
not for onr previous knowledge of tho gam al adequacy of a 
shot to eauEt death, we should not infer causation in this 
caEe We know that a shot is dangerous and hence 
deductively support the mdnctive inference. The reply to 
bbiE argument would be that though practically we do 
make use cf onr general knowledge in snch a case, yet it 
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ie as a matter of fact not 'necessary from the logical point 
of view. 

Let the objection, however, be mmntely examied To 
' quote Welton: “The Method (of Difference) treated fairly, 
•' will net even, by itself, justify the universal proposition that 
if a man is shot through the heart, he dies. Of course m such 
a case, we do not argue ‘inductively* at all, but deductively 
from our knowledge of physiology and of fire-arms To 
really test the Method, therefore, we must put ourselves m 
the position of one who has no such knowledge, and who 
has never seen firearms or wounds inflicted by them A 
person m such a position would not be justified m drawing 
a universal conclusion The shot has caused death in th * s 
case, but is it due to the fact that it passed through the 
heart, or to some individual peculiarity of the man, and if 
the former, would death always attend such a wound? The 
Method gives no means of answering snen questions ”* 
This objection may be met by saying that the difficulty in 
this case arises because of the difficulty in deciding that 
the new agent, the shot, is the only change which occurred. 
If we a*e sure of this, we are fully justified m inferring 
causation in the particular instance at any rate A man 
may be of a weak heart and fear itself may kill kim. This 
13 another change But if we are sure that m the particu- 
lar instance, there was no such other change at all and 
that the only change was the shot, then Mill’s argument; 
would be quite valid It the conditions are ideally satisfied 
in thi3 way the inference of causation is conclusive and 
based on Induction, not on Deduction That we practi- 
cally make use of our general knowledge, does not affect the 
-question theoretically viewed. 


* (Manual of Logic Vol II, p 154) 
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( 4 ) Illustrations of the application of the Method of 
Difference nro very easily found m daily life I throw a 
stone against a piece of glo9i>, and it breaks Causation 
is ovident. I tear this paper aud it divides into two 
Causation is evident. I hold this paper on the flame of a ‘ 
candle, and it burns. Causation is quito evident. And 
yetwh)? Because only one agent is newly introduced or 
one antecedent phenomenon is chnuged, and that i* 
followed by the consequent in each case The antecedent 
and the consequent are enuso nnd effect, since tilt method 
of Difference applies here quite simply and evidently. 

8. Tiif Joint Mftbod oi Aqiuuum and Diffliunce 
1 1 . Tnn St Ainu kt and Explanation or thf toim 
Method oi Agrh went and Dififkence: Mill states the 
canon of this method a* under — 

“Jf iuo or mote instant cs tn ninth the phenomenon occur 1 
have only one circumstance in common, while (it « or more 
instances tn winch it dors not occur have nothing in common 
save the afacncr of that circumstance, the circumstance in which 
alone the iuo sets of instances differ is the effect, or (he t ause, 
or an indispensable pat i of the cau*r of the phenomenon ” 

"When analysed, the rule has the following elements - 

(1) there should be tuo o> more instances of the pre- 
sence of a phenomenon; 

(2) these should aqree tn having onlg one cm umstance, 
(8) there should bo (tio or more instances of the 

absence of th*»t phenomenon, 

(4) these should agree tn not having onlt/ one circum- 
stance (namely, that which they had in the first 
set of instances) 

If these conditions are fnlflllcd the circumstance in 
which alone there is agreement in piesence in the first set of 
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instances, and agreement in absence m the second set, has 
a cansal sequence. 

There are two sets of instances, and the principle is 
the same as that on which the Method of Agreement de- 
pends. The difference is that m the Method of Agreement 
we have two or more instances agreeing in the presence of a 
nrcuntianc *, whereas, here, in addition we have two or 
more instances agreeing in the absence cf the eamc circum- 
stance As there is a double agreement, namely, agree- 
ment in the presence and agreement m the absence of a 
circumstance, the Joint Method of Agreement and Diffe- 
rence is also designated as the I/oulle 2fethod of Agreement. 

Symbolically the Method may be illustrated as under;- 

First set of instances { having the presence of one cir- 
cumstance m common) 


Antecedents 
ABC 
ABD 
A OE 
and eo on. 


followed bv 
* 

ft 

It 


Consequents 

a b c 
aba 

a e e 


Second set of instances ( having 
same single circumstance in common ) — 
Antecedents 

B C F followed by 

ODE „ 

EF6 
and so on 


the absence of the 

Consequents 

b c f 
ode 
* f 9 


In the first set of instances we have the presence of 
A a in common, in the second, we have its absence. 

If we have instances like A B C — a b e, and B C — b e, 
we get the Method of Difference In that method we get 



134 


STUDIES IN INDUCTIVE LOGIC 


CHAP. VII 


two examples exactly similar m all respects save one 
Thus, mABOwo have B nnd 0 m BO, these two are 
the same There is the absence of only A. Similarly a b c, 
b c are similar m every respect, excepting the presence 
or absence of a But in the Joint Method, we have no snch 
exactly similar instances It will be noticed that in the 
positive instance* we have A B 0— a be, A B D— a b d, 
whereas m the negative we have B 0 F — b e f, 0 D E— c d e 
Now m A B 0— b e, we have the presence of A a, m 
B 0 F — b cf, we have the absence of A a But ABO and 
BOP are not m all other aspects similar, for whereas we 
have B 0 in A B 0, we have F additional in B C F There 
fore, the condition of the Method of Difference if not satis 
fied For this reason the two methods are to be distingni 
Bhed. Though, however, the Joint Method, does no! 
satisfy the conditions of the Method of Difference, yet by 
multiplication of instances we may prove by it that in thf 
two set 5 of instances, though there might be many points ol 
difference, yet we may establish the presence or absence oi 
A a The first set of instances showB that when A is pre 
sent, a is present, the second set, that when A is absent, c 
is absent From this we may indirectly infer that th< 
method would and is bound to show that A B 0 is followec 
by a b c, and B 0 by b c Hence the Joint Method is alsc 
spoken of as the Indirect Method of Difference 

Another symbolic representation of the Joint Methoc 


Would be as under: — 

I 


Antecedents 


Consequents 

ABO 

followed by 

pqr 

ADE 

»» 

pet 

A F, 0 

19 

p u V 
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B H 

followed by 

q tv 

DK 

V 

c X 

F L 

U 

u y 


This representation avoids the suggestion in A B 0 — 
a b o, and so on. 

In both the symbolic representations id will be noticed 
that the negative instances or the second set of instances 
come within the range of facts as the positive ones. 
Thus, compare A B 0 — p q r with B H — q w, and it will be 
noticed that B is common to the two. If this is not so, 
comparison would be impossible With absolute diversity, 
comparison is impossible 

Illustrations of the Joint Method are not difficult to 
find Thus, if doctors Bay that vacciuation prevents small- 
pox, and base their statement ou the fact that vaccinated 
districts have it not, and unvaccmated have it, they make 
use of the Joint Method So m the absence of other com- 
plicating circumstances, £ find that whenever I take tea at 
night I lose my sl^ep, which I do not in its absence The 
inference is justifiable that the taking of tea plays a causal 
part in the removal of sleep Fowler says that- the Joint 
Method is being continually employed m the ordinary 
affairs of life. “If when I take a particular kind of food, I 
find that I invariably suffer from some particular forms of 
illness, whereaB, when I leave it off, I cease to suffer, I 
entertain a double assurance that the food is the cause of 
my illness. I have observed that a certain' plant is invari- 
ably plentiful on a particular soil; if, with a wide experi- 
ence, I fail to find it growing on any other soil, I feel con- 
firmed in my belief that there is in this particular soil some 
chemical constituent, or some peculiar combination of 
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chemical constituents, which is highly favorable, if not 
essential, to the growth of the plant.”* Of coarse, these 
examples are roughly illustrative of the Method Only 
agreement in presence and agreement m absence is noticed, 
and from that the inference, made. Bnt while noting the 1 
agreement in presence, we have not made sure that there 
is agreement only tn one circumstance. For example, I take 
a particular kind of food, say some rich dish in Bombay, 
and invariably suffer afterwards The occasions differ, 
only the food is the same Are the conditions of the Method 
of Agreement fulfilled and may I attribute my complaint to 
the dish? Decidedly not, for we have not yet eliminated the 
other circumstances Are we sore that the climate of 
Bombay has nothing to do with it? We can only be sure 
when we eliminate it The illustrations given, therefore, 
roughly satisfy the conditions of the Joint Method 

While illustrating the Method of Agreement, we took 
the case of a successful cricket captain Wherever he went, 
there was success Suppose then, that m the history of 
of cricket matches, it is further borne out by facts, that 
wherever he was absent, there was defeat Then we have 
an application of the Joint Method Now it is highly prob- 
able that he was the cause of success Whenever he was 
present, there was success. In attributing the cause of 
success to his presence we are not of course quite sure, for 
there may be a plurality of causes, e g., chance may have 
operated. But this doubt is necessarily reduced when the 
teams lost the play m his absence, for if chance operates, 
why did it not give success afterwards? The possibility of 
the Method being frustrated by a plurality of causes is almost 


* (Inductive Logic, pp 160-x) 
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nil. The Joint Method approximates to the Method of 
Difference, though not completely. 

12. Peouliabitibb of the Joint Method : — The 
Method of Agreement is liable to be frustrated by a plura- 
lity of causes The Method of Difference, and the Joint 
Method ( provided the set of negative instances m it is 
perfect ) are free from this liability. The reason is evident. 
Thns if two men take the same dose of medicine and 
recover from a particular complaint, it is probable that the 
medicine was the cause, yet not certain, because nature, 
moods, and habits may have operated, the medicine being 
simply natural m its effect If, however, we can make 
sure of the absence of other causes as m the Method of 
Difference, we may be sure m our inference. Thus, in the 
instance of death due to a shot, Mill is sure of causation, 
because the result immediately follows the shot and there- 
fore no other change or cause may be imagined. We have 
A B G—a h c, B 0 — h c t the evidence is clear Oft times, 
however, the strict conditions of the Method of Difference 
cannot be satisfied. It is difficult, except m artificial experi- 
ments, to get two instances similar m all ciroumstances 
save one In such cases the Joint Method is very useful. 
After having Been a probable case of causation by the 
Method of Agreement, we try to test it. We can do it by 
collecting instances of the absence of the phenomenon, and 
there, if we find the same circumstances absent which were 
present in the positive instances we are sure of a causal 
sequence If the negative instances are suitably collected, 
i, e , if we are sure that only one circumstance was there 
absent, the plurality of causes cannot frustrate the Joint 
Method. To quote Mill: ‘‘In the Joint Method, it is sup- 
posed not only that the instances m which a is, agree only 
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id containing A, bnt also that the instances in which a is 
not, agree only tn not containing A Now, if this be so, 
A mnst be not only the cause of a, bnt Ghe only possible 
cause’, for if there were another, as, for example, B, then m 
the instances m which a is not, B mnst have been absent as 
well as A, and it would not be true that these 
instances agree only in not containing A.”* Cake the 
illustration from the successful play of our imaginary 
captain Wherever he is, there is success. By the method 
of Agreement causation is probable Yet, it is not certain, 
because chance, or the decided weakeness of the opposite 
party may be the real cause of success If, however, many 
games are piayed, and yet the same event (success m his 
teams) is observed, there is a high degree of probability 
of his being the cause. Yet, chauce is not totally shut out. 
And, m all the games, it may be, the competing parties may 
have neen decidedlv weak Take, however, the negative 
instances In his abseuce, there was always defeat If 
chauce exists, it exists now too If the competing parties are 
independently and not comparatively weaK, they do not now 
cease to be so If these are ether causes, or the causes, why 
do they nob operate now? If therefore, the fact is imagined, 
and only the presence or the absence of our captain makes the 
whole difference— success or victory, there is in all probabi- 
lity no doubt that he was the cause of success. The Joint 
Method, therefore, proves causation, not only so, if the 
negative instances are many and well selected, it proves 
that a particular antecedent is the only cause of a particular 
consequent 

13 THE JOINT METHOD DIFFERENTLY WORDED. — 

Mellone takes objection to Mill’s statement, and sayB 


* 


(Inductive Logic, pp 160-1) 
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that two positive instances will never suffier, still less 
would two negetive This is trne, but Mill does not mean 
Jt For he speaks of multiplying the instances He states 
the canon thus : " Whatever ib preseut in numerous ob- 
served instances of the presence of tho phenomenon, and 
absent in observed instances of it* absence, is probably 
connected causally with the phenomenon” The word 
“prob ibly” 13 put 10, hccaust certainty only comes in the 
SIcthon of Difference, for rea e ous discussed aud noted 

Illustrations 

In England the North — East wind Is injurious to 
the heahh of many people It differs in degree of violence, 
temperature, humidity, dry-nets, electricity, and crone. 
Ihc only point of agreement at different times when the 
wind blows is in its being a ground-current aud thus carry- 
ing impurities m the air from many miles. A confirmation 
of thib result 13 afforded by the fact that the South West 
wind is generally wholesome The North- Bsst wind de- 
scends from the pme toward* the equator aud is dose on 
the surface of the earth, whereas the South-West wind 
descends from the elevated regions of the utmosphere and 
is thus free from dust, effluvia, Ac Hero is agree- 
ment in being a ground-entrent m the case of the N-E 
wind, and agreement m not being a ground-current m the 
case of the S- W wind There arc two sets of instances, 
unthtn the same range of facts, lor both winds have a certain 
temperature; electric charge, ozone, &c., aud thus there 
are pomtB of comparison and contrast Thus we have the 
following symbolic representation:— 

Tho North-East wind 
First set of Instances 
Agreement m having A a 
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Antecedents 


r A . being a ground current 
B violent 
0. .cold 
D ..wet 

E . feeble electric charge 
F . ..less ozone 


Consequents 


1 

J 

l 


a 
Jt 

c »* *« 
d 


injurious 
.felt stormy 
felt cold 
felt wet 


e having a feeble electric charge 
/ . . having less ozone. 

Take other instances of the N-E wmd and yon will 
get A B 0 D E F, followed by at c d e/, then, circum- 
stances other than B,C,D,E,F, may sometimes accompany 
the wind, e g , rain and so on . 


Similarly take the S-W wmd. There too differences 
of all sorts in B, 0, D, E, F and id other circumstances 
still will be fonnd Yet every time A a will be absent. 

Hence A a is a causal sequence. 

(2) Wells’ investigation into the formation of dew 
affords a nice illustration of the Joint Method of Agree- 
ment and Difference. The instances m which much dew 
is deposited agree m only one circumstance, namely, their 
radiating heat rapidly or conducting it slowly. In other 
respects they are quite dissimilar, e g , glass, roughened 
iron, especially if painted over, loose surfaces (cloth, woo), 
velvet, Ac ) are dissimilar m all ‘respects save one, viz., the 
property of radiating heat rapidly, or conducting it slowly. 
Again, the instances which are not favourable to the for- 
mation of dew agree in not having one and only one property , 
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namely, that of radiating heat rapidly or conducting it 
slowly. Thus, polished metal, varniuhed paper, and stones 
are substances on which no dew, or but little dew is form- 
ed They differ m all respects save one, and that one is 
the absence of the property of radiating heat rapidly, or 
conducting it slowly. The property is absent m them uni- 
formly Hence we have here two sets of instances, positive 
and negative m the same range of facts, the first set having 
only one property in common , the second not having the same 
tn common Hence the property is the cause of the for- 
mation of dew 

4 THE MEHTHOD OF RESIDUES 

14. The Statement and Explanation of the 
method of Besidues: Mill’s statement of the canon of the 
Method is as follows: — 

Subduct from any phenomenon such part as is Known by 
previous inductions to be the effect of certain antecedents and 
the residue of the phenomenon is the effect of the remaining 
antecedents. 

On analysis, the following will be seen to be the condi- 
tions of the rule: — 

(1) We should know by previous experience that’ a 
certain complex phenomenon is the effect of a 
certain complex set of antecedents 

(2) certain component parts of this phenomenon are 
known to be due to certain causes, 

then, what remains or the residue of the phenomenon, 
is due to the remaining part of the complex antecedent 

If a total result is due to a certain number of antece- 
dents, and part of it, to a portion of the antecedents, then 
the remaining part is due to the remaining antecedents. 
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This method is a special case of the Method of Diffe- 
rence, this will be evident by seeing how it is symbolically 
represented If a & sis the phenomenon to be investigated 
and its antecedent is A B C, then if we know that B is the 
cause of i, and 0 of c, what remains or the residue a, mast 


have A as its cause, For we have 

Antecedents Consequents 

ABO followed by ale 

But 

B is causally followed by l 

and C is „ c 

BO is „ Id 


Hence a must be the effect of A We perform as it 
were a mathematical subtraction ’here For, ABC is fol- 
lowed by ale, and by previous inductions we know that B 0 
is followed by b c and that this latter sequence is causal. 
Hence, by subtraction, the part a of the consequent, is the 
effect of A, the remaining part of the antecedent 

The canon of the Method of Besidues .^sumes the 
phenomenon to be investigated as an effect, but a similar 
rule applies m the investigation of the phenomenon of a 
residuary cause. 

The other symbolic representation would be 
A B 0 is followed by p q t , 

when 

B 0 is „ q r as its effect 
A 18 the cause of p 

The anomalies in the motions of Uranns led to the 
discovery of the planet Neptune The anomalies were not 
unaccounted for by the known causes, namely, the influence 
of the knonn planets Hence the residne which remained 
unaccounted for was mferentially imagined to be due to 
some unknown planet and the discovery of the planet 
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Keptune was one of the best triumphs of the application, 
of tho Method of Residues 

We mainly apply the Method of Residues when we 
have a homogeneous intermixture of effects. Then the 
anal) sis is of a more complicated natnre, the causes being 
homogeneous are not separately noticed, and hence, they 
have to be detected by a minute and almost a mathema- 
tical test A very simple illustration of this method is 
given by Jevons. We weigh the exact weight of a com- 
modity m a cart by weighing the cart and load, and then 
subtracting the weight of tho car alone Of course, this 
latter must be previously Known. What remains or the 
difference is the weight of the load. We take a complex 
phenomenon and subduct the Known cause and effect. 
What remains is the causal sequence to be discovered We 
litue A. B C — a b e; the cart and load producing a certain 
prepare (weight), then we create B 0—5 c, foi we Know 
previously the weight of the cart Therefore w’e find out A a. 

'i he use of this method is “os a finger-pobt to the 
unexplained” Suppose n a person when submitting to me- 
dical eximination tnes to evade the true result His tem- 
perature might he 103°, but he is interested m deceiving the 
doctor, e g , to save being sent to the quarantine. On his 
face there might be signs of fever and his body might 
be ver) hot But the thermometer gives the reading 09°. 
How* is it? The fever ns it appears is higher than the same 
as noted This is unexplained The doctor tries to see 
whether the bulb of the thermometer touched the tender 
skin of the body. If be finds that this was not so, the bulb 
having touched only some part of the person’s clothes, the 
fact is explained a cloth intervening the bulb and the skin 
sautes the instrument to give a lower reading. 
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15 The Peoulitbies of this method: Is it 
deductive ob induotiveP — The Method of Residues is 
specialy useful under certain circumstances Where a 
complex fact is for the most part explained, and there 
remains some excess or defect to be accounted for, a cause 
has to be found out for it If the known causes do not ac 
count for it, what is the inference? Evidently there le 
some residuary cause. If the excess or defect is explamed 
away as being dedncible from this residuary cause, we 
have established it8 reality. Is not the method then de- 
ductive? Deviations m the motions of Uranus were not 
explained by the known causes, namely, the influence of 
the known planets A residuary cause was therefore 
imagined, and its effect was deduced Then it was found 

that the deviations deduced were just the deviations found. 
Therefore, the agent imagined, namely, another plunet 
( Neptune ) influencing che motion of Uranus, was real 
This was found so by astronomical observation based on 
the piediction How, m this case, can the application of 

the rule be called inductive ? Strictly speaking, the Method 
of Residues ib deductive. It finds a place in the list of the 
Inductive Methods, because it is useful m suggesting sub* 
sequent inductions, and is applied to the resalts of previ- 
ous inductions Thus very often the unforeseen causes or 
effects of certain phenomena are suggested by this Method 
It is through its assistance that we pass from the known 
to the unknown. This is the justification of its inclusion 
m the list of the Methods The following quotation from 
Bain’s “Inductive Logic”* will bear out the truth of this 
remark 


* ( p 66 ) 
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Sir G 0. Lewis remarks that “ the unforeseen effects 
of changes m legislation, or of improvements in the useful 
arts, may o' ten be discerned by the Method of Residues. 
In comparing statistical accounts, for example, or other 
registers of facts, for a series of years, we perceive at 
n certain period an altered state of circumstances which is 
unexplained by the ordinary course of eveats, but which 
must hive some causes For this resuluiri/ phenomenon, we 
seek an explanation until it is furnished by tbe incidental 
operation of some collateral cause For example on com 
paring the scconuts of live cattle and sheep annually sold 
in Southfield market for some yeirs past, it appears that 
there i' a Ia r ge increase iu cattle, while the sheep are nearly 
statiouarj . The consumption of meat m London maybe 
tJ -esnmed to h ive increased, at least m proportion to the 
increase of its population, and there is no reason for sup- 
p ismg that the consumption of beef has increased faster 
th in that of mutton There is therefore, a residuary pheno- 
menon, viz , the stationary numbers of the sheep sold in 
SmithSeld, for which we have to find a cause This cause 
is the increased transport of dead meat to the metropolis, 
owing to steam navigation and railways, and the greater 
convenience of sending mutton than beef m a slaughtered 
tt. te '* The cause is suggested by the Method of Residues 
( and that is the justification of its discussion in a system 
of lud uctive Methods ) 

16 . Tile method of Residues and the Method op 
difference — The Method of Residues is practically one 
case of the Method of Difference and has all the certainty 
of that Method The Method of Difference requires two 
instances, one having the occurrence of a phenomenon, and 

the Other lacking this, other points being similar. It re- 
10 
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quires instances of the type ABO B 0 , Given this, A 

a b c’ 6 c a, 

it is evident, is a causal sequence The Method of Besidues 
starts with the partial knowledge that we have B and 0 

b * T 

then if we are given A B 0 we can, taking the complex 

1 — > 

a o c 

case B 0 infer that what remains is A as a causal 

TV a 

Sequence The requirements of the Method of Difference 
are here prepared by ns, and not given The Method of 
Difference like the Method of Agreement, and the Joint 
Method of Agreement and Difference has relation merely 
te qualitative induction , i. e , it is based on the simple fact 

of something happening or not The Method of Besidues, 
however, is applicable under far more favourab’e 
circn instances, and deals with what may be called 
quantitative induction It is based not simply on qualitative 
but on quantitative data. Hence it acts under far more 

favourable circumstances, circumstances where every 
degree and quantity of a phenomenon give us fresh bases 
for the discovery of causation This is equally so m the 
Method of Concomitant Variations The Method of Besi- 
dues is based on the simple calculation that the known 
causes are not adequate to explain the complex phenomena 
under investigation There ib moie in the effect, than can 
be accounted for from the causes. Hence the Method is 
quantitative, and therein it differs from the Method of Dif- 
ference It is based chiefly on the quantitative aspect of 
causation, namely, that cause and effect are quantitatively 
equal, whereas the Method of Difference is based on the 
purely qualitative aspect Both the methods give certam 
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results, since the principle is the same, yet>, the Method of 
Residues works nnder favourable circumstances, and 
unravels unexpected sequences which the other Method 
cannot do Evidently, the Method of Residues can come 
into operation only when knowledge 7m considerably advanced 
whereas this is not necessarily so m the other case. Once 
however, the facts ire suitable to its application, it can 
solve very complicated cases unexpectedly and with the 
greatest possible certainty. Thus, the inference that there 
exists a planet besides the known planets, to accouut for all 
the deviations of Uranus, was made earlier than the actual 
discovery of Neptune Yet, look at the exultation of Sir 
John Herschell at the pi osjpeci of its di°covery, which shows 
how powerful the Method of Residues is. He said. “We 
see it (the new planet) as Columbus saw America from the 
shores of Spam Its movements have been felt, trembling 
along the farreachmg line of our analysis, with a certainty 
hardly inferior to that of ocuIot demonstration 

Illustrations. 

(1) Chemistry makes use of this method freely. Many 
of the new elements are discovered bj testing residual 
phenomena Again, the proportional weights of substances 
are determined by this method. Thus, if we want to know 
the composition of water, an experiment may be performed 
on oxide of copper Hydrogen may be passed over a known, 
quantity of oxide of copper m a heated tube The Oxygen 
and Hydrogen will form water Now the weight of the 
water formed may be known, and the original weight of 
the ovule of copper is known subtracting the final weight 
of the oxide of copper from the original weight, we get the 

* (De Morgan’s "Budget of Paradoxes,” p 237) 
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weight of the Oxygen separated Then, by subtracting the 
weight of the Oxygon from the weight of the water thus 
formed, we get the remaining, as the weight of Hydrogen 
combined * 

(2) Astronomy affords many examples of the appli- 
cability of this method, for the evident reason that the 
science is deductive and mathematical. A simple example, 
namely the discovery of Neptune, is already discussed by us 

(3) The Method of Residues is freely used in Political 
Economy Will a particular taxation account for the 
whole of the miseries and complaints in a state? If exports 
and imports are equal, how is it that m a particular case 
this is not so 9 Questions like these force the discovery of 
residual phenomena Eren in the sciences which aie non- 
statistical, this method is at Dimes made use of Thus, 
Borne questions in Psychology and Moral Philosophy are 
Bolved on the babis of this Method. Are we con scions 
automata or mere living macnmes ? Many of our psychical 
actions are explained on the assumption that we ate mere 
machines But what of the few that remain? How shall we 
account for our selfUivo actions ? His oar will no efficacy ? 
If it has it not, we are automata Bat it has an efficacy , here 
ib a residual phenomenon, aud we mast account for it, 
which we can do t>y adding something to the machinery, 
and thus rejecting the automatou theory Ther e are some 
questions similarly solved in Moral Philosophy too 

5 THE METHOD OF CONCOMITANT VARIATIONS 
17 The Statement and Explanation of the Method of 
Concomitant Variations — Mill states the canon of this 
Method thus — 


* (Dr Roscoe’s "Lessons in Elementary Chemistry," p 38) 
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Whatever phenomenon van's m any manner whenever 
another phenomenon vanes tn some particular , w either a cause 
cr an effect of that phenomenon, or i« connected with it through 
some fact of causation .” 

The rule may be analysed as under* — 

(1) If there are variations *m two phenomena, and 
(2) the variations in the one follow those in the other, 

then, .he two phenomena are connected as cause and 
effect, (o~ arc at least connected through some fact of 
causation, i e , they ere co effects). 

Symbclicallj we may atgne thus* — 


Antecedents 


Crnscqnents 

A’ BC 

followed b\ 

a' be 

A” DE 

M 

a” de 

A’” F G 


«*"/* 


Here we have two or more instances m which a varia- 
tion in A is followed by a variation m a, other circnm* 
stances also varying. TVe have agreement in the increment of 
the phenomenon A a It is clear f r om this that the Method 
of Ooncomitaut Variations when thus represented is a special 
case cf the Method of Agreement In the Method of agree- 
ment we have A a all along, 'the B C D E F G, b c d ef g .. 
are different if we pass from one instance to another. The 

concomitants of the phenomenon nncer investigation 
change in the two cr more instances m the Method of 
Ageemetit; so too do thev, here, i. e , in this symbolic 
representation. TheTe is agremmt only in fh* increment of 
Ac. Thu* this is just like the Method of Agreement. In 
that method the phenomenon under mvesfigaiion is uniformly 
present in the different mstane hers the variation (incre- 
ment or it may be decrement aU along ) tn the phenomenon 
ss uniformly present m the different instances. 
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In the above case, Aa is a causal sequence * or if A. is 
not the cause* of a , at any rate A and a are connected 
through some fact of causation 

If we take the Method of Concomitant Variations as a 
Bpeeial case of the Method of Agreement, it is liable to be 
frustrated by a plurality of causes just as the Method of 
Agreement is so For, we tak e A* B C A” D E and 

a' T~e a n d e * 

A’” F C, Here we argue that A is the cause of a from 
f g 

the fact of, uniform variation. But it may be that D or E 
may be the cause of o’ becoming a,” and F or G may be 
the cause of a "becoming o’” Thus suppose m two or more 
successive years there is famine, and that scarcity increases 
more and more Together with it we may notice m the 
case supposed, say increase m thefts Thus we have more 
of scarcity, more thefts We have A’ o’, A” o”, A”’ o’”. 
Does it follow that scarcity is the cause of the increase of 
of thefts ? The other concomitants in the symbolic repre- 
sentation of the Method of Variations thus explained, vary, 
and therefore, B, 0, D, E, F, G must also change Suppose 
then that the concomitants of scarcity change m the sue 
cessive years. Suppose in the first year we have scarcity 
accompanied with specially weak police, and that m the 
second, we have it accompanied with a special inrush of 
hill tribes from neighbouring countries Then, it may be 
that thefts may be dne m one instance to the weakness of 
the police, and m the other, to inrush of hill tribes, and that 
the criminal tendency of the famine-affected people may 
not have increased at all That is, famine has no cansal 
connection with the thefts If the other circumstances, 
then, change, the phenomena which vary may not be 
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causally connected. Plurality of causes vitiates this me* 
thod just as it does the Method of Agreement 

Or it may turn out that just as m the Method of Agree- 
ment, some other circumstance may be the common cause of 
the variation Thus, the hour-hand and the mmute-haud of 
i watch vary concomitantly Yet the variation of the one 
does not depend on that of the other, since it depends on the 
machinerj of the watch. The machinery is the cause of 
the co effects, namely, the concomitant-variations o f the two 
hands The two variation" are connected through a fact of 
causation but are not cause and effect • 

The Method of Concomitant Variations may also be 
taken as a special case of the Method of Difference and 
this is its more important cise The Method of Difference 
requires that there are two cases differing only m the pre^ 
sence or absence of one circumst3nc a , in other respects the 
ca«es are similar, 1 e , the concomitants of the phenomenon are 
the same Sow this Method cannot be nsefnl in certain cases, 
e. g , where we have to deal with forces like heat, gravity, 
cohesion Ac , which cannot be ( absolutely ) eliminated. 
We cannot gel the instances of the at seme of these phenomena. 
We can then make use of the Method of Concomitant Varia- 
tion?, for thousrh we cannot get any instance of the absence 
o r heat, gravity, &c, we enu get instances of the absence of 
some quantity of heat, gravity, &c Wa may obtain a negative 
instance of a given quantity of such phenomena Thus the 
following symbolic representation will "peak for itself: — 

* We decide that .this is not a case of causation faj saying and 
observing that the movement of the mmute-hand is not uncondition- 
ally dependent on the movement of the hoar-hand, and vice versa. 
We ma> eliminate the one movement and jet the other remains: 
hence the one is not the canse of the other 



152 


STUDIES IN INDUCTIVE LOGIC 


CHAP. VII 


Antecedents 


Consequents 

10 A BC 

followed by 

10 ah c 

20 ABO 


20 ale 

100 A B 0 

>» 

100 ah c 

A’ BO 

tl 

cthc 

A” B 0 

1 ! 

a" be 

A’” B C 

t) 

a'” h c 


Here only the phenomenon A’ a' varies, the concomi- 
tants remain the same, and if we pass from A’ a* to A” a” 
we get a certain quantity changed into a cortnm othei 
quantity. The phenomenon docs not disappear as in 
ABO and B 0 but a certain quantity of tho phenomenon 
~a h o h e 

disappears (vanes) Hence thiB is a special case of the 
Method of Difference The result also is as certain here as 
in that method Suppose we have a certain friction applied 
to a certain body, and a certain quantity (degree )of heat 
results, increase the friction, the heat increases, i e , its 
degree increases The body is the same, therefore, the 
concomitants of the phenomenon friction or A remain the 

heat a 

same, only there i6 more friction, more of heat Friction 
and heat cannot completely disappear from any earthly 
body. Therefore, we take more or less of thtse phenomena 
and notice that there is uniform variation Hence, friction 
we infer to be the cause of heat, friction is not the effect 
of heat/ because there is no such consequence and antece- 
dence, only heat follows friction, not vice versa. Moreover, 
£here is loss of energy from the body to which friction is 
applied, and not from the substance heated. 
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If the conditions of the Method of Difference are satis* 
fied, e g M if there is only a variation m the phenomenon 
under investigation and no other concomitant circumstance 
changes, we may infer cauB&tion with certainty. Thus, if 
the same body in the same set of conditions has more or 
less of heat accordingly as friction increases or decreases, 
there can be only one conclusion, namely, that friction 
produces heat. There is no possibility of there being a 
frustration of the method by a plurality of causes, because 
no other circumstance has changed, and as m the Method < 
of Difference, the results in this Method too are certain. 

The Method of Concomitant Variations, like the other 

Method may be represented by symbols having no sugges* 
tious Thus 

I. The Method, as a special case of the Method of 
Agreement would be*— 


Antecedents 
A’ B 0 followed by 
A” D B 


Consequents 
p' qr 
p" 8 t 


A’” F G „ p™ u v 

II The Method treated as a special case of the Method 
of Difference: — 

Antecedents 

A’ B 0 followed by 
A” B C ” 

A’” BO ” 

A fciu'ple illustration of the Method" of ^Concomitant 
Variations m it* perfect form (i e , when it is treated as a 
special case of the Method of Difference, i e , when the con- 
comitant circumstances of the varying phenomenon remain 
the same), would be the experiment to prove that air is the 
cause of transmission of sound. Strike a bell m a vacum m 
a receiver . no sound is heard Strike it m the same receiver 


Consequents 
P' qr 
p" qr 
P"' q r 
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with air sound will be heard Here we have an application 
of the Method of Difference, for m the receiver no other 
change has occurred In the same case, let a very little air 
be introduced m the receiver then a famt sound will be 
heard, add more air, and the sound will increase Here 
we have a case having more or less of air (othei circumstance s 
remaining the same), therefore, it follows that air is the 
cause of the transmission of sound 

18 . The PjeouiiIaeities of the Method and its 
Special application: — The Method of Concomitant 
Variations is useful where the causes or effects under 
investigation cannot be eliminated, but can be studied only 
in their increase or decrease Such are heat, gravity, 
friction, cohesion, &c The Method is a modification of 
either the Method of Agreement, or the Method of Difference 
and is accordingly liable to frustration as the former 
Method is, or not so, as the latter 


ILLUSTRATIONS 

(1) Mill gives a simple m example of the application oi 
the method with reference to the doctrine of inertia Jr 
ordinary circumstances the oscillation of a weight sus 
pended from a fixed point and moved a little out of the 
perpendicular lasts but a few minutes In Borda's expert* 
ments this was prolonged to more than thirty hours, bj 
diminishing the friction at the point of suspension, and by 
suspending the body in a space exhausted as nearly at 
possible of its air The retardation of motion was therefore 
evidently due to the friction, and the resistance of air 
Subducting the retardation from the total phenomenon 
the remainder was uniform motion This is what is knowi 
as the first law of motion Here, evidently, we have 
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method winch js a modification of the Method of Difference, 
and the resnlt is therefore certain. 

(2) Fowler gives an interesting illustration from Phy- 
siology. In this science we Boldoni get n phenomenon 
present m one set of instances and entirely absent in auother. 
Hence the Method of Concomitant Variations is the only 
Method which is applicable We have only to establish, 
emulation from Concomitant Variations As an example he 
takes the case of tin relation between th2 development of 
intelligence and that of the brain No human being is entire- 
ly lacking in intelligence aud brain The relation between 
these two has therefore to be studied by the Method of 
Variations It appears that the development of the cerebrum 
and the degree o( intollmonce vary uniformly By the cere- 
brum 18 to be understood not only balk of hram, bat also the 
complexity and depth of the nerves aud tissue of the same. 
Dr Carpenter, whom Fowler quotes, siys us under 

“It may be doubted if two individuals were ever exactly 
alike in this respect That u cerebrum which is greatly 
under the average *ize ib incapable of performing its proper 
f auctions, nud that the possessor of it must neces<-arily bo 
more or less idiotic, there can be no reasonable doubt On the 
other hand, that a large, well developed cerebrum is fonnd 
to exist m persons who huve made themselves conspicuous 
m the world in virtue of their intellectual achievements, 
may be stated bb a proposition of equal geuorality "* 

Further, according to Dr. Thurman, the average brain* 
weights of some ten distinguished men who died between 
the ages of fifty and seventy was 54 7 ounces each. The 
average weight in the case of ordinary men dying at the 
same age, however, is according to him 4 7 1 ounces ThiB 

* ( Principles of Human Physiology, quoted by Prof Fowler ) 
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calculation supports the remark of Dr. Carpenter, and 
gives 8n excess of 7 6 ounces of weight ( IB p c ) in favour 
of distinguished men. Thu6 the general rule is safe that 
cerebral and intellectual development are causally connect* 
ed. Of course, no particular conclusions can he drawn from 
this, for an undue enlargement of the brain m a diseased 
condition is also possible, and there is a recognised bram- 
disease of this type Such a pathological or diseased en* 
largement of the brain is attended with idiocy. It forms an 
exception to the rule seen to be based on the Method of 
Concomitant Variations 

SHORT SUMMARY OF RESULTS 

The Methods of Induction may be beBt remembered by 
keeping m mind the symbolic formula representing the 
different canons 

The Method of Agreement — 

A B 0 — a b o, A B D — a b d, 

A — a are probably cause and effect, or are 
connected through some fact of causation 

The Method of Difference — 

A B C — a b c, B 0 — b e, 

: A — a is a causal sequence 

The Joint Method of Agreement and Difference— 

A B 0 — a be, A B D — a b d, 

B F 6 — b f g , DHI, — d h *, and so on; 

. A — a is probably a causal sequence. 

The Method of Residues — 

If B- 6, C-tf are known previously to be causal sequen- 
ces, then, given A B 0 — a b c, it can be inferred that A-a is 
also a cansal sequence. 

The Method of Concomitant Variations — 
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(1) A’ B 0 — a f b Oy A” D E — o” d e, and so on; 

.. A — a are probably cause and effect, or are 
connected through a fact of causation 

or (2) A’ B 0 — d ’ b c, A” B 0 — «” b c, and so on; 

. . A — a is a causal sequence. 

Oase (l) is a special case of the Method in accordance 
with the Method of Agreement, whereas case (2) is a modi- 
fied form of the Method of Difference 

It will be noticed that strictly speaking there are only 
two Inductive Methods -(l) The Method of Agreement, 
and (2) the Method of Difference The Joint Method of 
Agreement and Difference is a method of Double Agreement, 
and like it can give a coucla&i'u outy of more oi Ies& pro- 
bability The Method of Difference and its special cases, 
the Method of Residues and that of Concomitant Variations 
can anve at carbarn results. The Joint Method has one 
point of superiority to all the other Methods, namely, that 
it alone can prove something as the only cause of some 
effect, the reason of this is that, provided the positive and 
and negative instances are numerous, wa prove that tolmi- 
evei a particular antecedent is present, a particular conse- 
quent occute, and tvhenever it is nob, the consequent does 
nob occur, the latter half of the proof shutting out the possi- 
bility of there being any other cau-»e. If there is auy other 
cause, it may occur m one or other of the numerous neo-a 
tivo instances (l e., of the absence of A) and may produce 
the effect («), but the instances show that a is never seen 
in the absence of A Therefore, the cause proved by the 
Method is the only cause m the phenomenon investigated 
No other Method affords such a proof, because no°other 
Method proves invariable agreement (in absence), of the 
antecedent and the consequent. 
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Noe i -A POSITIVE INSTANCE AND A NEGATIVE IN- 
STANCE — Eva positive instance is rreantan instance o c the Presence 
of a phenomenon an instance of tee presence oi a scpposab T e cause. 
Fo' exarnp ? e, if two o~ mere patients go to a particular doctor and the> 
are cured o' a particular disease these 2re positive instances of uie 
cocto^ s skill oemg a suppasah T e cause o' tne cere. 

Bj a negative instance is meant an instance of the aosencs c' a 
phenomenon, an ms f ance in which tne snpposable caudal agent *s no* 
present and still the effect happens To cisp'ove, in thg zhj\ e ezamp T e. 
that inese cares were effectea by a patent mem one nseQ by the doctor 
we rrnit a^e negat e ^s*ances i e~ instances tn which the oatent 
mcCicre was cot need and still the particular disease vras cmed in 
the case of other men by the treatment o r the same doctor It we na e 
two instances A B C — j q r A D E — p s f we can sa\ that the 
second instance is a negative mstance r'BorCas snpnosaole causes 

of p* o' that tne a negate in^^ance of D c~ E the support- 

able caches r~ p 
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conclusive according to sonic logicians when we tin deductively 
support tlic causal relation of the antecedent and consequent in 
question Ttie i damning two Methods are special cases of the Method 
of Difference, and of the two, the concUisi\encss of the Method of 
Residues is due to its being deductive There is more of deduction 
than induction m the Method of Residues Hence their claims as 
Methods of proof arc not as solid as Mill maintains Some of them 
are evidently deductive, and there are deductive bases in all of them, 
for both the Methods, the Method of Agreement, and that of Differ- 
ence arc based on elimination , which is impossible without deduction. 
Despite all this, the Inductive Methods have won general acceptance, 
cln fly because they ire the Methods of rationalising all knowledge 
based on cxpciicnce 

Note 3 1 HE ART OF DISCOVERY — the Inductive Methods are 
treated by Mill as Methods of Proof I hey enable us to test In. 
duetive Generalisation Indirccily, they enable us to discow laws 
and the explanations of things the question, How arc laws dis- 
covered ' is very mstc resting, but too general for being handled in 
»lus treatise It may be solved in an elemental y way, and then the 
connection between Discovery and Proof vv ill be seen to be a close one 

there arc Logical as well as Psychological aids to the discovery 
of laws 1 he latter may be simply mentioned and the former ex- 
plained in detail here 1 

Discovery implies the observation of a large number of facts and 
reasoning earned on with reference to the same Now thcpovvci to 
strikeout identities in facts can be cultivated only to a very limited 
extent, for there arc no common-place i ules for the same Some 
men arc pre eminently fitted tor scientific discoveries 1 heir minds 
are as it were suited to nature If, however, we analyse the condition 
of discovers vvemay note that the mmd should have a large store of 
facts, that it should not be ovei powered with specialities and w ith 
observation only, that it should make frequent compai isons and 
analogies, and that it should look upon the same facts again and again 
under different aspects These arc some of the psychological aids 
to discovery 

In the logical aids to discovery it is needless here to note the help 
.given by habits of analysis in I'ormal or Deductive Logic The 
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Equivalent Propositional forms and syllogisms are highly suggestive 
of new connections between phenomena 

The Inductive Methods directly as well as indirectly aid Disco 
very The Method of Agreement is very serviceable, because we 
collect all instances agreeing m one circumstance This m itself is 
highly suggestive of a law undiscovered For, if at all there is a law 
it must govern like facts m a like manner This is the reason why 
the Method of Agreement suggets discovery Additional help is 
given to this Method when we look to Agreement in absence as well 
as in presence The Method of Difference is simply a Method of Proof 
The Method of Residues, however, is specially fitted for Discoveries 
It enables us to see unexpected laws ard find out causati ms m 
the midst of complex facts The Method of Concomitant Variations 
is also directly suggestive of Discovery, for the va iahons force 
themselves on the mind, and when the collection of instances is 
sufficiently large, laws may be easily discovered by this Method. 

The processes subsidiary to Induction are directh suggestive of 
Discover} It is the function of a hypothesis to explain facts, and 
thereby to discover laws The processes of Observation and 
Experiment are the indispensable causes of Discovery, because without 
collecting a large number of suitable facts no attempt at explanation 
can be made Classification, Nomenclature, and Terminology are 
processes best suited for recollection and reference, and a* such serve 
a useful antidote to contused thinking, which is the greatest obstruc- 
tion to explanation 

Note 4 -FRUSTRATION OF THE INDUCTIVE METHODS -This 
subject is in passing dealt with in this chapter In the note vvs shall 
discuss it in detail The Inductive Methods as simplv explained, 
took for granted two conditions (i) that an effect has only one cause 
and (2) that different effects are separate and remain unmixed Thus 
xve say A B C is followed by a b c Here we assume A to be the cause 
and the only cause of a and n&cthe effects to remain separate when 
as a matter of fact xn nature we sometimes find effects like 2 a c, or 
2a b, or 3 a instead of a be The first is the case of Plurality of causes, 
the second, of Intermixture of Effects The first, is illustrated by show- 
ing death to be an effect which may be due to suicide, disease, murder, 
accident, N-c motion an efiect due to wind, water, electricity, physi- 
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supposed For, if there was any other cause, it must have come into 
constant operation If this did not happen and the multiplication 
of instances showed one circumstance as prominent and uniform, 
then we are justified munfemng causation 

The other means of avoiding the frustration of the Method of 

Agreement by a plurality of causes is the application of the Joint 

Method We must seek cases of Agreement m absence Suppose the 

death rate m a particular locality in a city is very high and that it is 

not so in any other locality Now death may be due to diseases due 

to natural causes like old age, infirmity &c , or impurities of the air, 

or accidents and so on In the affected locality we find one prominent 

circumstance, namely, impure mr and in the remaining localities 

this very circumstance is found absent When this is so the death 

rate has a causal connecbon with the impurity of air m the affected 
* 

locality Although there are various causes of death yet the union 
in presence and in agreement of this one antecedent makes it almost 
certain that it is the cause of the high rate of mortality investigated 
This certainty grows out of the fact that the Joint Method approxi 
males to the Method of Difference, which remains unaffected by a 
Plurality of causes Jf we get two cases exactly similai and differing, 
only in the presence or absence of one set of antecedents and conse- 
quents we are quite suie that in this case the two are causally connect- 
ed, that there may be other causes for the same effect, does not affect 
the case under mvestigahon 

1 he Intermixture of Effects creates insuperable difficulties in the 
application of the Inductive Methods It prevents elimination Thus 
if A B C produce 2 a c, or A B C produce a + i a — { a, or a c, how 

2 

can we assign the part due to A, B, and C ? Cases of the kind an^e 
wherever the effects of several causes are homogeneous, eg two 
men pulling at the same rope in the same or different directions 
Further, we may have cases of the mutuality of cause and effect, and 
this may produce Intermixture of Effects Ihus wnth civili/ition 
education advance* and this enhances progress of civilisation In- 
dustry may produce wealth, and with wealth industry may increase 
In cases of this type it is very difficult to cetermme the causes of any 
effect The Method of Agreement will be quite useless Tor we 
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-al'-ead} discussed the caseoi saving Two men max hnxe a saxing of 
Rs loooat the end of a>car Docs it follow that their income, or 
expense is the same * Decidedl} not The Method of Difference will 
bw usuul nnh when the eftccts and causes, can be quantitatnely 
measured Thtn we ma} applj the Method ot Residues or the 
Method 01 Concomitant Variations The latte** 1^. the Method 
most semccVc in conphca*ed case* of the intermixture *of effects 
Tnus t the appetite for iood increase^ only \zi r the ^taking of 
a peculiar tonic this is a sure sign of the ,etficacx of the same \\ e 
nus* to l t m citicrent climates constitutions, moods and so on, 
andxet it the result remains the same, the tonic is p-oxed to be 
cif cactus It is the Method of Concomitant Vamtions « hich enables 
us to f*»d the rcspcctixe parts of the sun and the moon in the action 
of die nocs-a co nplicatcd case of intermixture of effects S’mihnx 
«r**n> political and economic problems a**e tuft -M to soht oe cause 
c f 4t »e complication due to intermixture oi cftects This rise in the 
prue of lood-stuTs max he the phene icnon to be imcb* lilted M^nj 
cuc^combnt m + his ca^c Yet u w_ fnd h.at Si?t ■qic* proxe 
tna tae nsi an prices vanes wdi the nnrvnent 1 ' ^vpors the 
i*» c- v ould undouVedlx oe tne main cause oi the edect 
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mood, ind other accompanying circumstances, we naturally conclude 
that the food causes the illness We exclude climate, inood, tempe- 
rature, other food or drink, &c,<5fcc, because they arc different in the 
two or more cases There is only one thing in which there is agree 
ment, nctnely, the food in question Wc exetudt oi eliminate the 
other circumstances and hence feci justified in arming at the conclu- 
sion Hence the Method is a Method of Elimination ( Remember 
that all the Methods are Methods of Elimination ) Now, tn Stmptc 
Enumet niton wc do not viaVc use of the process of elimination but 
simply collect like cases The conclusion in Simple Enumeration is 
based not on cUrntnabott t but merely on the number of instances 
Thus the statement “All Frenchmen arc social would be a case of 
Simple Enumeration if based on uncontradictcd experience of socia- 
lity in the case of some Frenchmen with whom w»c came into touch 
The more the instances, the more solid the basis of the assertion 
Even then the result depends only on an accumulation of instances, 
whereas in the Method of Agreement wedonot simply accumulate 
instances, but rather select them For this reson a few well selected 
instances often satisfy the conditions of the Method of Agreement, 
and will gi\e us a more ralnblc conclusion than the same number 
ore\en more when we abstract the grounds on which they were 
selected 


QUESTIONS 

(1) State and explain the Method of Agreement 

(2) What is elimination 7 How is it necessary m the Methods 
of Induction 7 

(3} Distinguish the Method of Difference from 

(a) the Method of Agreement, 

(b) the Method of Agreement and Difference, 

(c) the Method of Residues, 

(d) the Method of Concomitant Variations 

(4) Show that the Method of Residues is deductive 
How is at included in the Inductive Methods? 

(5) What can you infer from the following instance, and why 
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Antecedents 


Consequents 


ABF 
BDE 
ADLF 
B H K 
ABC 
BCD 


t q w 

q s u 

f> S iw? It 

q v x 
p q r 
f q s 


(6) Show how the Method of Concomitant Variations is a 
special case of (a) the Method of Agreement, and (b) the 
Method of Difference 

\7) Supposing j ou want to find out the causes of the following 
phenomena, how will >ou proceed? State the name ot the 
Methods }ou will use, and show whethci >ou wall succeed 
in ascu taming the causes — 

(a) Ihe connection between flashed ol lightning and peals 
of thunder 

(b) The connection between the 1 hcnnoincter and fever 

(c) The connection between widowhood m India and the 
custom uf carl} marriage 

(8) How does the Method of Agreement differ from simple 
enumeration » How is the Method liable to be frustrated 
by a pluratits of causes !«• t hue a*-*} means to a\oid this 
kind of frustration? 

(9 ) Gim two instances each, of the use of e ich of the Inductive 
Methods Show’ with symbolic representation how } our 
instances ire lllusti Ui\c of the diffc rent Methods 

(10) Show bow the inductive Methods arc dependent on elnni^ 
nation Explain what is meant by saying that they are 
‘weapons of elimination ” 

•fu) What conclusions do >ou draw in the following eases, and 
by vhat methods? 


fn) A bell gives no sound in the exhausted receiver of an air*, 
pump, but it docs give a sound, when there is air in the 
receiver 
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(&) More of food, more of physical stiength, but sometimes 
the result is disease 

(c) During the last few years the Railway lines have gieatly 
increased, and the internal trade of India has also greatly 
increased 

(rf)" During the last few years eduction in India has increased 
and the custom of early marriages decreased 

(12) (i) ruction alters the temperature of the bodies rubbed 

together 

(2) The sun is supposed to mo\e through space 

(3) A ia} of light passing into oi out of a denser medium 
is deflected 

Point out the successive quesions which would have to be dcci- 
f ded in the investigation of the above phenomena [Jevons] 

(13) W hat is meant h} Intermixture of Effects*' How does it 
tender the applicability of the Inductive Methods a matter 

of verj great difficult} * 

(14) What principle as appealed to here ? — 

A diffeient cause, 1 says Doctor Sl> 

The same effect may give 
Poor Lubin weeps lest he should die, 

Hi* wile, lest he should live Prioi [Stock] 

(15) W hat Inductive Methods are emplojed in the following ? 
Show how and test the application of the method in e*wh case 

(a) Wealth cause*? Chn sham t}, for the wealthiest nations are 
Christian [Stock] 

(fc) In repl> to m> question about the purpoise-giease with 
which his bod> was anointed Captain Webb informed me 
that he did not know that it helped him at all However 
of course this point could only be settled by the direct e\* 
penence of a suummer performing a feat under exactly 
similar conditions both with and without the oil Datly 
Netvs, Sept 17 1S75 [Stock ] 

(c) All the institutions managed by Mr X weie well -managed, 
while not one institution managed by hts contemporaries 
thrived X and X alone, therefore, was a successful head* 
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(<f) X, -i new doctor begins practice in Bombay He cures att 
the ciscs of a parhculat disease under his treatment, and no 
other doctor there doesso People, therefore, put faith in him 
116) Illustrate the different Inductive Methods from your own 
experience of student-life* 

(17} Describe the logical c/fanitUfs of the following arguments 
and test their valid tty — 

(r?) Change in the temperature of a body is always accompanied 
fov a change in its volume Therefore expansion is the 
cause of lient 

[b\ 1 he advent of a comet thriee wts found accompanied with 

political disturbances 1 be third time it was approaching 
the earth, grave fears were entertained 
(cl “Sir D Brewster proved that the colours ^ecn up**r mother- 
of-pearl arc not caused b> the nature of the subst mcc, but 
bj the form of the surface He took impressions of 
mother-of-pearl in wax, and found that, though the 
substance was entirely different the colours were exactly 
the same ” [Jevons] 

CHAPTER vm 

COMBINED INDUCTION A.ND DEDUCTION 
l Interdependence or tiie Inductive and deduc- 
tive Methods — The two Methods, Inductive aud Deduc- 
tive are uot entirely separate and mdopeudeut. Iu fact 
though we ha\e spoken of the Inductive Methods as such, 
yet, as a matter of fact, the logic applied iu u a iug them is 
of . i deductive charactei The lud active Methods simply 

summainc the conditions under which causal relations 
may be asserted. Iu their application to a particular case, 
we muBt make use of deductive logic Thus we have the 
foil wing as the analysie of what we do: — 

Whatever relation of events has certain marks (se- 
quence, immediate, invariable, unconditional) is a 
oase of cauB&tion, 
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The relation A a has some or all of these marks (as 
shown by the application of the Methods to the data 
of Observation or Experiment) 

_ The relation A a is a case of causation. 

This argument is further analyseable, for the minor 
premiss haB a certain reason to support it 

If two or more instances of the phenomenon &c , &c 
(canon of the Method of Agreement): 

ABO A B D 

The instances — ; ' aid «are of this kiud 

a b o u 

„ A, in which alone the instances ag’ee, is the cause of a 
This shows that the formal logic of Induction is de- 
ductive The reasoning involved in the Methods being 
deductive m this way, the interdependence of the Induc- 
tive and Deductive Methods is easy to see. 

But there is something more chan this. The inter 
dependence above shorn is yet superficial We are never 
satisfied with detached inductions or empirical generalisa- 
tions Wo want to unify knowledge Laws l.ke the Law 
of Gravity, the Gon^eivation of energy, the Theory of 
Natural Selections are g T niid unifications of the different 
laws which apply under different conditions Assuming onr 
mmo r genenihs »tions to be true and interdependent, we 
form a general piincipli under which they all stand If tms 
principle is si pported by facts or verified to be true we 
accept it as a grand generalisation Induction, Deduction, 
Verification are the three processes with the help of which 
unification of knowlege is rendered possible Induction, thus 
does not stand aloof, hut must take the help of Deduction, if 
progress m knowledge has to be achieved 

2 The deductive Method.-— This Method has three 
steps, and it consists m the alternate use of induction and 



CHAP. VIII COMBINED INDUCTION AND DEDUCTION 169 


deduction Mill cnll it the Direct Deductive, or Physical 
Method. Its steps are as under: — 

1. Induction. 

2. Deduction or Ratiocination 

8 Verification 

"When very complex phenomena have to he investigated 
the inquirer would consider, firstly, what laws already 
established by induction are likely to apply to the case, 
secondly, what are the likely effects deducible from these laws 
m the case before him, and thirdlj, are the effects thus 
deduced verified by facts, i. e , is his conclusion thus ainved 
at, borne out by facts: if so the law assumed is true We 
appeal to experience twee m this Method First, wc have 
.i rough and simple appeal, and finally, wc have a verifica- 
tion fron experience The intermediate process is ratioci- 
native or deductive. Thus, Newton passed a ray of sun- 
light through a gln«s-prism and found that it spread out 
into a ‘•eras of colonrs rc'-embling those noticed m the 
rain-bow. From Urn he made a rough induction that white 
light was a mixture of different lights winch become se- 
parated m passing through the prism If however this is 
true what would follow ? This can bo known by deduction . 
If the induction is true, then, if one were to piss an isolated 
raj of Ihc spectrum (e g , jellow ) through a second prism, 
it ought imt to ng im breakup into different colours. It 
mn*<fc re unm as it is (yellow) , for, it is, according to tho 
rough induct ion simple Now as a matter of fact experiment 

verifies this the conditions of the Physical or Deductive 
Methf d nre therefore fulfilled 

Take another and a simple illustration of the way in 
which the Deductive Method is serviceable Supposing we 
know that solids anti liquids gravitate Shall we apply the 
law of gravitation from these to an adjacent case, namely, 
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gases ? Do they gravitate ? This may be known deduc- 
tively. Solids and liquids gravitate because they have one 
property m common, namely, they are matter IE gases ore 
matter, they must gravitate This is deduction Now the 
defining property of matter is inertia, and gases have inertia, 
therefore they gravitate Whether this is so may be 
verified by the process of observation or experiment In this 
way, the Deductive Method is applied It enables us in thi« 
case to extend the inductive law of gravitation ( kuown to 
hold good of solids and liquids ) to a new case ( glass, 
adjacent to the two other cases ) 

A very common interlacing of the two methods — in- 
ductive and deductive — is noticeable in the framing of 
hypotheses All hypotheses are suggested by rough induc- 
tions e g , by simple enumeration or analogy as we noticed. 
After being framed they are tested. This requires that we 
should proceed to trace the consequences which would 
follow from the truth of onr hypotheses This is ratiocina- 
tion or deduction If facts agree, or other inductions' agree 
(Consilience of Inductions ) with them, we have verifica- 
tion and our hypotheses are to be accepted as valid 

Combmntion of Inductive with Deductive reasoning 
is noticeable m the explanation of many of the complicat- 
ed facts in Mechanics, Astronomy, Chemistry, and other 
exact sciences where from knowledge of simple laws we 
can deduce very complex phenomena, the sciences being 
mathematical 

The Method is very serviceable m the Physical sciences, 
and hence it is also called the Physical Method 

8 The Inverse deductive or Historical Method — 
In the Dednctive ( Direct Deductive or Physical Method ) 
Induction was called to the aid of Deduction and the steps 
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wero Induction, Deduction, and Verification ( by Induction 
or Experience ). When, however, the facts are too com- 
plicated to allow us to form a deduction to 6tart with, we 
make use of another and just the opposite Method. In it, 
too we combine Induction and Deduction but differently. 
We at once form an induction and then show how from the 
nature of the case the same was to be naturally expected. 
In other words we here verify the induction by deductive rea- 
soning Hence this Method is styled the Inverse Deductive 
Method The processes of the two Methods may be enu- 
merated thus. — 

In the Direct Deductive Method, we have, 

(1) Induction, 

(2) Deduction, 

and then (S)Verificatiou (by facts or other inductions) 

In the Inverse Deductive Method, we have 

(l)Indnction, or Empirical Generalisation, 
and then(2) Verification bj Deduction. 

The Inverse Deductive Method is also called the His- 
torical Method for the reason that it is moie useful than 
any other m the explanation of historical facts Examples 
of this method, coming as they do from historical and politi- 
cal literature will easily occur Thus to take an empiri- 
cal generalisation, we say “ Historj m biogrnph> ” Why ? 
We cannot at once begin with ratiocination in determining 
the prominent features of history We notice, however, 
that the lives of powerful men change the flow of events 
and leave a peculiar impress on the events of their times. 
Hence we are tempted to generalise that history is biogra- 
phy Having made this generalisation we try to verify 
the same deductively This we can do by seeing how much 
is to be expected from men of exceptional powers, rather 
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(ban from general causes determining events When ire 
verify the generalisation in this way, we find that it is true 
only under certain conditions For whenever an empiri- 
cal law has to be verified deductively, we should take into 
consideration (1) all the important conditions, (2) give 
weight to each of them m proportion to their importance 
and (3) should nevei take into consideration any condition 
which we cannot show to be probably present and operative. 
Now the progress of events is bound to depend on the force 
of personalities But the question is how far is man, the 
master of situation 9 How much of importance should be 
attached to chance ? How many factors in eveuts are be- 
yond human control ? When such questions are raised 
and answered, we naturally attach less weight to the force 
of personality in the determination of events Then we see 
the conditions under which the generalisation is true. 

As » rule historical events depend on innumerable 
causes, on the mode of government, religious, political, aud 
education'd institutions, customs, and habits, aud their 
progress, the manners of tho people, development of Indus- 
trie-, science, art and literature and their progress, physical 
condition*- of climate and geographical position, relations 
with oLhe>- stales, and soon It would be absolutely impossible 
to arms at correct inductions in history Whatever 
inductions ,re asserted by historians arc bound to be rough 
and empirical For this reason, if we can support our 
generalisations m history hy a deductive basis and show that 
from the very nature of the case, certain events and results 
could have been deduced or anticipated and see that these 
are ]ust the events explained by our inductions, we have a 
verification of the same by deduction. 
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Note THE MEANING OF VERIFICATION —^ThUe speaking of 
Inc Deductive Method we mentioned the process of Verification. Tne 
word Verification is used in more tnan one sense. 

Firstly* by Verification is meant the process of testing by an 
appeal to iacts conclusions previously arrived at by deonchve 
<rea oning Thus, it was deductively established that if an isolated 
ray of tne spectrum were passed through a seconc prism it ought not 
to break into different colours,* and this was actually borne out by 
tacts, ana iaerefo re, the tneory that white light n a mixture of 
cmerent lignts wz* correct 

Secondly* there is a looser sense of verification We sometimes 
use the word for tne process in which any Lir d of appeal to facts 
is made. In the fi-st sense, we understand by verification a process 
of appeal to facts, being a stage in the Deductive Method. In the 
second or I cose- sense, mean by Verification, any process in which 
an anneal to facts is made. Thus tne perioming of an experiment 
n ome- to test a bypomesis would be a venficaion. The retardaton 
o f Enc^e s comet is a verification acexralng to some astronomers, of 
i^e theory teat space is filled with some matter vh»ch produces 
la's retardation 

Th roly we mean by Verification any corroboration of one law 
cy wo^er or one p-ooi by ano*her rroo r It means hnngirg one 
gene-ausui on under arotner sup-'erri ng induct ers cenuchvely. 

Tais n::deo^ Verification is bnefiy explained fn this chapter order 
l-e head of tne Historical or Inverse Deductive Zfetnod. According 
o tne Fis*o~cai MethctL the gereraLsahons or inductions 
w Ks 4 o-y are supported by a rahccrnation from human nature in 
general ThwiS mere :s the rough genezai.saLon “tear at certain 
eposes great men occur ir groups T It ,s an mduct*o- ez*ed on 
sample enumeration, for we simplv look to tne hire- cf ELzanetn, 
George III, ALnar, and so on The generalisation is evidently based 
on insufficient cadence. But w c can -e~ify ft to a cenzm extent from 
sucies^n human nature. e g, hew intelligence Is developsc py 
competition, by sowety, and so on 


QUESTIONS 

(i) Sho-r taattnefonaal character o IndnrL're Log tC is Dedactne - 
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(2) Whit is the Meaning of the Deductive Method* How would 
'vou show the interdependence of Induction nnd Deduction 7 

(3) What is the Historical Method 7 Distinguish it from the 
Deductne Method 

(4) Wtnt is Verification 

(5) How would jou establish the truth of the statement — 4 Hib- 
tor} repeats itself 


CHAPTER IX 

LAWS PRIMARY AND SECONDARY 
1 Laws Classified — Laws may be classified 

acordmgly as they are more or less general 

First, we have Axioms They are real, universal, 
eelf-eviaeut propositions They are real as dist'nguished 
from verbal propositions of universal applicability to the 
phenomena to r\hich they apply ml resting upon their 
own evidence The Laws of Thought for example are 
axioms They are applicable to all thmkiug inasmuch as it 
is to he ideal thinking, they are real, and it is not possible 
to derive them from any other laws 

Next to Axioms, we have the Primary Laws of Nature. 
They are of less generality than the axioms, and differ from 
axioms chiefiy inasmuch as than admit of proof. They are 
not self-evident like Axioms. As examples of the Primary 
Laws of Nature, we have the Law of Gravity, the Law of 
Conservation of Energy, the Law of Heredity, &c They 
are all universal, yet they are less general than the Axioms 
The Law of Hereuitr applies only to cetam physiological 
and intellectual traits in Biology In that limited sphere 
the Law has universal application But the Axioms have 
a far aider application, for they are all-comprehensive, and 
even the formal evidence of the Primary Laws must depend 
%on the Logical Axioms for proof. 
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Next we get the Secondary Lowb. They are lesB general 
then the Primary Laws. They arc either Derivative, or 
Empirical. 

Derivati\e Lows arc those Secondary Lowk which have 
been resolved into, and arc dcdnciblo from Primary Laws. 
Thus the laws of planetary motion are derivative, we can 
deduce them from tho centrifugal and centripetal forces 
The Theorems of Euclid are Derivative Lows, since they 
can ho deduced from certain geometrical axioms and ultimate 
law* of relations 

Empricnl laws pro thoEe secondary laws which are not. 
deduciblc from any higher laws. Evidently they have a 
le«s generality than the »bove laws As illustrative of 
these laws we may take the generalization that quinine 
i* a tnie for 'guo This law depends purely on empirical 
generalisation. It has not yet been shown to depend on 
iiiij h.glm biolognl or botanical laws Scarlet flowers have 
no *cmt-is nil empirical law of co-existence It is not 
dtduciblc from any higher generalisition. All tho laws of 
chemical combination are empirical, aud so of mo & t 
generalisations in Botany and Biology. 

Empncal laws are of various kinds Bam describes 
three Kinds 

I Many Empirical Laws are made up of combinations 
a higher uniformities under certain collocations. IVe can. 
see this only after these empirical laws are made derivative. 
Thu« the laws of wind aud rain are empirical laws. Yet 
we have reached the laws of lain into certain derivative 
laws, c g, UiOMi dependent on humidity , and so on. From 
a knowledge of monsoon cairents moisture, high and low 
temperature, A.c, the laws of ram may bo deduced. 

II Some secondary laws are laws of succession bet- 
ween effects and remote CBUses. Here too wo know this after 
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we have reBolved empncal into derivative laws. Thus a 
sudden shower of rain disperses a crowd The shower here 
is a remote cause, for the cause of dispersion is being wet, 
or the clothes being spoiled, this being repellent to the- 
mind, and the mind becoming active and governing and 
setting in motion a certain nervo-muscular roach in ary So, 

the sowing of a seed is followed bv the maturing of an oak 
Here too there are many intermediate links The result 
depends on suitable combinations of intermediate links* 

lit Thirdly, between the effects of the same cause 
there are some laws of Co-existence or Succession Thus 
the colours of animals depend on certain laws of natural 
selection From this we can deduce them So, we have 
the succession of day and night It is an eropuicul one, 
now deduced from other laws, day and night being as we 
know only co effects of the same cause So long ns the 
causes of such co-existences and sequences remain unaffect- 
ed, the co existences and sequences too remain as such 

Looking to the constancy of generalisations, we can 
divide all secondary laws mto (I) Invariable Secondary 
Laws, and [2) Approximate Generalisations The Laws 
of Planetary Motion are Invariable Secondary Laws, 
Secondary Laws, because we can deduce them from the 
mode of operation of centrifugal and centripetal forers, and. 
Invariable Laws, because there are no exceptions to them in 
the Astronomical science Approximate Generalisations are 
of the form. Most X’s are Y’s Thus we say, MoBt comets 
go round the sun from Bast to West, Most meu are selfish, 
Most Europeans are enterprising, Most cases of plague are 
fatal, and so on Some of these Approximate General'sations / 
are empirical, whereas some are derivative, or at least’ 
may turn out to be derivative. Thus, Most Europeans are 
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enterprising, is a partially derivative generalisation, because 
some reason may be assigned for this, but Most cases of 
plague are fatal, is an empirical generalisation still. It is 
the business of science to supply the reasons for such ap- 
proximate generalisations and find out how an exception 
occurs This we can do by trying to convert an approximate 
generalisation into a mathematically exact statement Thus, 
we say, Most cases of plague are fatal If it be 80 p c. in 
Bombay, but 60 p c m a city like Ahmedabad or Surat, then 
we are m a position to connect the more or less per centage 
of the fatality with the changing conditions in these cities. 
Supposing it were estabhaed by statistics that the more a city 
is overpopulated, the greater is the number of fatal cases, 
then by the Method of Ooncomitano Variations, we are m a 
position to find out the cause of the fatality. Statistics are 
thus useful in aruving at inductions, and approximate 
generalisations become serviceable when they can be con- 
verted into proportional statements of facts 

2 Limits to the Application of Secondary Laws. 
So secondary Law, be it Empirical or Derivative, can be 
extended beyond the narrow limits of time, place and cir- 
cumstance in which it is seen to hold good We can only- 
rely upon it m “ Adjacent Oases”, i. e , cases in which 
the circumstances are similar There is this difference 
between an Empirical and a Derivative Law. We know 
not any of the conditions of an Empirical Law, hence we 
are entirely ignorant about the matter of the extent of its 
prevalence. But a Derivative Law depends on certain 
ether laws, l e , it ib deducible from other laws, and hence 
the extent of its application can be deduced from the extent 
of the application of the higher laws. 

Of an Empirical Law, Oarveth Read says: it “bein<r 
one whose conditions we do not know, the extent of its 
12 
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prevalence is still less ascertainable Where it has not 
been actually observed to be true, we cannot trnsb it unless 
the circumstances, on the whole, resemble so cloBely those 
amongst which it his been observed, that the unknown 
causes, whatever they may be, are likely to prevail there 
And, even then, we cannot have much confidence in it, 
for there may be unknown circumstances which entirely 
frustrate the effect ” 

“ .. ..New stars shine m the sky and go out : species 
of plants and animals become extinct, diseases die out and 
fresh ones afflict mankind ; all these things doubtless have 
their causes, but if we do not know what they are, we have 
no measure of the effects and cannot tell when or where 
they will happen.”* 

The Derivative Laws will apply to cases where the 
same collocation of agents on whose primary laws they 
depend exists Thus, the elliptical motions of planets are 
secondary laws, and are derivable from certain primaiy 
laws — the solar attraction (due to gravity) and the centri- 
fugal force If any of these two forces is counteracted, the 
lawB of planetary motion would change Hence we cannot 
extend them to all future 

The rise of water in pumps was formerly shown to 
depend on an empirical law that no pumps could draw 
water beyond about 38 feet The law was established 
empirically by experiment in different countries. But so 
long as it was not derived from laws of pressure, it 
was applicable only in the countries where the experiment 
was tried Now, however, the law has become a derivative 
law, for we can deduce it from the law of the pressure of 
the atmosphere Hence, the limits of its application are 

* (Logic, Deductive and Inductive, p 271-2) 
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low made definite, and we are not as much in the dark 
rs we were when the law was empirical. Simply because 
the law depends on the law of atmospheric pressure, we 
are m a position to say that the height to which water may 
i be pumped on high mountains would t>e less then 33 feet, 
and that it would not he the same in all climates, and for 
ah liqnids, for surely the pressure would differ m the case 
cf mercury, alcohol, and so on In this way the limits of 
the apphcation of a secondary law are known at once by 
ratiocmafron when it is a derivative law When, however, 
.t is a purely empirical law, the limits are not definitely 
known, and if at all they are known, they are so known 
after trying many tedious experiments. 

In the Medical Science the use of drugs is yet empirical. 
Owing to this fact we cannot infer that kindred medicines 
will have kindred effects. Thus bark and quinine are not 
interchangeable, tnongh the one is the crude fo*m ana the 
uther is the extract Tor the same reason it is not passible 
to apply the same treatment even to -“Hied diserse* 

With reference to human charecter "-e have certr a 
generalisations which hold good only under certain condi- 
tions, and it is impossible to extend them to the r<.te 
general’ y. Thus Western nat T ons as e rnle ->re verv po its 
t; tne feu.a*e sex It wemd however be wrong to extend 
this rnk «n the East Oriental nations are as a rnle more 
contented than Western and the rnle o*‘ the Eistern people 
-cannot be taken to be a rule of the human r^ca reneraL!- 
These rules are net merek empirics 1 Tor re can deduce 
them from the Civilization and past trrdkioss of the races 
concerned. The laws la that case become derivative. 
When they become derivative we can extend them to lies 
esses Thus the Western people are pobte towards the female 
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eex This quality they have acquired from their peculiar 
civilization and literature From this we may infer that 
whatever nations now follow their footstepE in education 
and civilization will very probably acquire this particular 
national trait As a matter of fact we notice that with the 
progress of Western civilization among Eastern races the 
trait in questiou is being acquired As a derivative law 
then we know the limits of the application of this national 
trait with tolerable precision. 


QUESTIONS 

(1) What is an Axiom 7 Mention any axioms in Logic and 
Mathematics 

(2) What arc primary Laws 7 Distinguish between an Axiom 
and a primary Law 

(3) What is a Secondary Law 7 How do >ou distinguish an 
Empirical from a Derivative Law ? Give examples 

(4) What are ‘adjacent cases' > What arc the limits of Secondary 
Laws ? Is there any difference between the limits of Em- 
pirical, and of Derivative Law r s 7 

(5) Bam says, “ While as an empirical law we cannot u r ell 
extend the rising of the sun ( or day and night as we now 
have it ) beyond thousands of years at most, u'e may extend 
it, as a derivative law*, to hundreds of thousands, if not to 

millions ” Explain how this difference can be accounted for 

(6) “ It is an empirical law that about 250 persons m a jear 
commit suicide in London *' Supposing this is the average 
for the last hundred years in London, state (a ) whether the 
law will hold good in the years 1920, (b) 1950 A D 
respectively in London Will it hold good of a city like 
Bombay 7 If not, why not 7 What is it that prevents you 
from extending the rule 7 

( 7 ) Can you make use of statistics m passing from an empirical 
to a derivative law 7 Show how far statistics are useful m 
Approximate Generalisation 
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CHAPTER X 

EXPLNATION 

l The different kinds of Explanation . Scientific 
Explanation. — Explanations may be of various kinds But 
v e may note three chief kinds of them, ( a ) Formal, ( b ) 
Teleological, ( c ) Scientific or Mechanical Something is 
formally explained when arcte-oii i c supplied for its existence. 
Thus the mortality of man n? formally explained when it is 
*hown that it is deduced from hie animality Teleological 
explanation is explanation uy reference to au end or purpose 
for the existence of something This kind of explanation 
.5 the only explanation wlueh cutblus in- to understand 
the nctmtic“ of life A u.nn may be drowning md we 
may c cc another individnnl try mu t*» save lnm We shall 
f ul to understand the nature oi this actum unless wc kuow 
tuc end the saviour !»«»*• m view The Miviour may be a police 
iflteer trying to nrre«-t the drowning muu, or he may boa 
philanthropic mdiMduut movco by ehe idea of relieving 
suffering and saving lift is such, or he may be a creditor 
yetting hold of the debto- m orner that ni-» money may 
not be lo-t, and so on At cordn gly as thu a otive or end of 
action varies onr judgment of she value we attach to it also 
varitb Morality, Religion, Hihtory require explanation by 
reterence to the end or tm.il purpose of the action concerned. 
Such explanations arc called teleological explanations 
From such explanations should be distinguished explanations 
which arc mechanical Science takes note only of fcuch 
explanations m the domain of material activities. Physics, 
Chemistry, Biology, etc —the Natural Sciouccs base their 
explanations on the laws of matter no note is taken of 
purpose or end. If au individual drowns, the mechanical 
■explanation would be that his weight was more than the 
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quantity of water displuced aud that would in a way be 
sufficient But the meaning of thi6 action m life is not 
supplied when such »n explanation is offered. The meanings 
may be different as the ends of the act are different The 
crowning may he with a view to shield a crime, or with a 
view to put an end to a life of physical sufferings, or with 
a view to protect oneself from moral degradation, mid so 
on The meanings arc m such cases different In the 
explanation of natural phenomena, the scioutist takes no 
note of teleology hut only ot mechauical processes Scientific 
explanation is causal explanation , a phenomenon is scientifically 
explained when it is inductively explained by reference to 
its came. The process of scientific expluuntion is identical 
with generalisation, assimilation, classification When we 
explain phenomena, we as it were make them “fraternize’', 
their isolation disappears Thus, we give a scientific 
explanation of combustion when we assign oxidation as its 
cause and thereby fraternize it with the rusting of mm, 
the formation of red precipitate of mercury, etc the 
isolation of these phenomena disappears 

2 Modes op Explanation.! — There are three modes 
of explanation 

(1) firstly, we have that mode of explanation in 
which we analyse a joint effect into the laws of the separate 
causes This is the ordinary Deductive process described 
by ub 

Thus, we explain the superiority of one nation to an- 
other when we analyse it into the innumerable separate 

i The word Explanation * used without any qualification would 
mean ‘ Scientific Explanation,* for Inductive Logic takes note only ot 
this kind of explanation 
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causes which corabiue m bringing it about, e g , educa- 
tion trade, political institutions, military oreauiaution, 
natioual character, &c , <tc Each of these causes iu itself 
requires scientific explanation, for it is complex. 

We explain the running of a, motor-car when we give 
the l ms of motion, of friction, the property ot petrol, of 
the rubber tyres, and the machinery of the motor 

We explain the pumping of water when we analyse its 
causes into the pressure of air, the distribution of pressure 
m a liquid, a.id motion following the law of least resistance. 

We explain so simple a thing as the speaking of any- 
thing — the use of language, when we trace all the psycho- 
logical causes There is the n«e of perceptiou, imagi- 
nation, judgment as the chief psychological agoucies, and 
a certain control over the nervo muscular apparatus over 
the face and jaws. 

(2) Secondly, we have that mode of explanation in 
which we find out the mtermsdiafc links between an ante- 
cedent and a consequent 

What seems at first sight immediate autecedence and 
^eqhence is very often a concatenation of causee and 
effects. Thus, m the example of speaking anything, we saw 
above that many causes operated together. But not only 
did they operate together, they wore connected further in. 
a chain. When we speak anything, e. g., “ this horse is 
miue,” utterance seems to follow immediately on the sight 
of the hors*) But as a matter of fact it is not so. Many 
rapid intermediate lmkB are formed, and they are so rapid 
that they are unnoticed. Thus, there is first a sense-im- 
preBson, then a perception of a horse, which reminds me of 
my own horBe, this memory brings about identification, and 



184 


STUDIES IN INDUCTIVE LOGIC 


CHAP IX 


the identification enables me to utter the sentenco Again, 
the utterance itself has physiological and psychological 
chains of causes. 

Take the case of the disharge of a gun. The ordinary 
explanation is thnt the trigger ib drawn and as its efteU 
we have the propulsion of a ball Bub the scientific espla 
nation is found out only when we see that the two arc only 
remotely connected Bor, first by concussion due to the draw 
mg of tho trigger, we get hent, the heat produces ignition 
of gunpowder, there is rapid combustion due to the special 
proptry of gunpowder, this causeb evolution of gases 
which being confined m s small space nave a high degree* 
of expansive force, and finally, this force sets the ball m 
motion immediately 

(8) Thirdly, we have that mode of explanation m 
which we subsume one law under another Wo show a 
given law to be a case of some one or more wider laws 
This is, know n as subsumption of one law under another 

Thus the moon is attracted by the earth in the same 
way in which a btonc on tho eurth iu attracted by it 
Hence the two are subsumed under the wide law of gravity 

The illustration of combustion as a mode of oxidation 
would be an example of subsumption Under the wider 
law of oxidetion come the the law of tho combustion of fire, 
the law of the ruBting of iron, the law of the digestion of 
food m the animal system, the law of the formation of the 
red precipitate of mercury, &c, &c 

Lightning is explained by its subsumption under the 
laws of Electricity. 

The third mode of explanation represents the upward 
march of generalisation Inferior rules are explained by 



•CHAP 


EXPLANATION 


185 


their subsumption under higher aud more general rules. 
As some of the highest rules under which inferior generali- 
sations are subsumed we have the Law of Gravity, the 
Conservation of Energy, Magnetism, Electricity, The Law 
of Relativity in Psychology, the Laws of Thought m Logic, 
and so on 

It is this mode of explanation which is closely con- 
nected with all philosophic aim= The early Greek philo- 
sophers took a pccular speculative delight m imagining 
one fenb'tance as the material cause of everything. Thus, 
Thales said that everything originated from Water, 
Ait.ixuncucs, that everything org mated from Air, Anaxi- 
mander, from an Indeterminate Substance, aud so on. 
Even among modern philosophers, we find that the 
attempt to unify all experience under one principle is the 
goal of metaphysics It is a craving of this kind which 
ie noticeable in the Oriental explanation that at bottom 
there is only one Rc ility, namely, the Brahman, ind that 
the vriblc differences are dm to modifications of the same 
m connection with the principle af Illusion *’ The intel- 
lect, oppressed with the variety and multiplicity of facts,” 
says Bam, ‘ is joy fully relieved by the amplification and 
the unity of a great principle ” 

3. Limits or explanation — Explanation being classi- 
fication or generalisation, the limits of generalisation or 
induction are the limits of explanation Wherever a commu- 
nity of facts does not exist, explanation stops From the 
scientific point of view (though not from the philosophic 
point) we have the following limits to explanation. 

(1) Firstly, fundamental states of consciousness are 
nltimatc and cannot be explained There is uo resemblance 
between sound, touch, smell, colour, heat, pleasure and 
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pain We cannot resolve a feeling of sound into a feeling 
of touch or sight or any other simple feeling So distinct 
are they from one another, that explanation is not possible 

(2) Secondly, certain ultimate principles cannot be 
explained. Gravity and Molecular Adhesion are ultimate 
principles It is not possible to bring them nuder any other 
law Gravity is an attractive force, adhesion or cohesion is 
an attractive force Yet the modes m which the two 
operate are so very distinct that it is not possible to bring 
either of the two under a higher law With similarity only 
m the point of attraction, there is diversity in all matters 
Cohesion is separate for each substance, while gravity 
follows the law of the inverse square of the distance In the 
matter of its action m space, cohesion decreases according 
to distance much more rapidly than this, and so on It is 
not thus possible to assimilate the one with the other. So, 
of the other ultimate laws of Nature 

(3) Thirdly, we have a limit to explanation whenever 
we come down to individual facts The character of an indi- 
vidual is so very infinite that it is never possible to define it 
Proper Names are for this reason regarded as non — con- 
notative. One individual differs from another by an infinite 
number of attributes, hence explanation stops with mdi 
vidnalB. Why a particular bench in the Victoria Garden u 
just wher° it is, with just the dust it has on it, being only 
just away from a particular tree by a certain distance, and 
so on are things which oanuot be explained. The causes ol 
the infinite co — existences and sequences noticeable m the 
existence of an individul or a particular fact are infinite, 
and henoe no explanation of the same may be given. 
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Note DEFINITION AND MODES OF EXPLANATION -Mellone 
defines Explanation is "essentially a bringing of the particular, or less - 
general, under the universal or more general " ( p 326, Introductory 
Text-Book of Logic ) This definition aims at a two-fold classification 
of Explanations, the Explanation of a fact by a law as being that of 
a particular by a general, and the Explanation of a law by a wider 
law is being that of a less general by a more general 

The aefimtion given in the Chapter is simpler than that m the 
abo\e paragraph Where* er there is generalisation or assimilation, 
there is Explanation When a fac f is brought under a law we 
assimilate it w ith other facts w hen a less general law is brought 
under a more general law, we assimilate it with the latter Explana- 
tion is thus nothing more than Assimilation 

When we speak of the different modes ot E' planahon we do not 
speak ot different vanebes or kinds ot the same but only of different 
illustrations or better different aspects of it The kind ot explanation 
is the same it is causal or scientific 

Usually three such aspects are noted, namely the resolubon of a 
joint effect into the separate causes, the giving of intermediate links 
between an intecedent and a consequent, and the subsumption of the 
less general under the more general law All these aspects have 
direct scientific uhlity Simplification may be attempted by mention- 
ing two modes of Explanation, as that of a fact by a law, and that of 

a less general law by a more general law. But here «t should be! 
noted that the more interesting and ultimately scientific form of 
Explanation of a fact by a law is bound to lead us to the ulbmate 
resolubon of a fact (effect) into its many causes, or to the tracing of 
intermediate links between the fact and some remote antecedent 

QUESTIONS 

(1) WTiat is the popular meaning of Explanation’ How is it 
connected with the scienfafic idea of the same’ 

(2) Explain the different modes of Explanation 

(3) What are the limits of Explanabon > 

(4) Show that Explanation is assimilation 

(5) How do you explain the following » State the exact mode 
of explanation 



188 


STUDIES IN INDUCTIVE LOGIC 


CHAP XI 


(а) One man abusing another, and the latter beating the 
former 

(б) Success at an examination, 

(c) The taking of poison causing death, 

(rf) Success in a cricket — match, 

(c) The elliptical motion of the planets in the Sohr Sjstem, 
(/) The motion of a Railway-train, 
and (g) Your own education 

CHAPTER XI 

PROBABLE REASONING 

1 Probable Reasoning — By this expression is 
meant reasoning from piemisses which are probable If 
one premiss is certain and the other is probable, a probable 
conclusion may follow, e g , All great poets are men of 
genius, Nnrmod&shanker is probably a great poet, hence he 
is probably a tnpn of genius We cannot conclude that N. 
is certainty a man of genius Again, syllogisms m which 
the major piemisB begins with ‘ Most ’ and the minor 
premiss is a singular proposition, are of this type, e g , 
Most childien whe pre habituated to experience wonder turn 
out scientists in later life, X is a child habituated to expe- 
rience wonder, and therefore, X will probably turn out a 
scientist m later life The major premiss is equivalent to 
the proposition “A child who is habituated to experience 
wonder \\ ill probably turn out a sciensist m later life ” If a 
particular thing is true in most cases, it >s probably true in 
any particular case Hence a modal conclusion is possible 
m cases of this type 

When events occur by chance we cannot infer an 
uniformity In empirical laws we cannot infer an uni- 
formity The inductive methods are in such cases nob 
applicable, at any rate they do nob give definite results 



CHAP XI 


PROBABLE REASONING 


189 


But by a rational calculation some kind of probable 
reasoning is possible even then Ohance is usually regarded 
as in antithesis to law But this is not so Bor whenever 
anything happens it is due to some cause, and not to chance 
What is called chance is “a coincidence fi om which we have 
no ground to infer uniformity.” But if we know the 
details of the coincidence, we can calculate some kind of 
probability for our guidance 

2 Explanation of the words “probable,” “probably” 
“probability,” “odds for,” “odds againt”:— “Probable” 
means “ more likely than not” when it is used as a predicate, 
e. g , “my coming to you this evening is probable ” “Probable” 
is used as qualifying a substantive, and then it may mean 
either ( 1 ) more likely than not, or ( 2 ) not certain, e g , 

( 1 )“ probable evcntB,” “probable success,” etc, ( 2 ) “pro- 
bable premisses,” “probable arguments.” “Probably” always 
means “more likely than not,” e g , “he will probably die ” 
“Probability” again has a two-fold meaning, (l) more likely 
than not, (2) chance l e., any fraction between certainty 
or unity, and impossibility or zero: e g. (l) “His death is 
now a probability,” (2) ‘The probability m this case is 8/8,’ 
In this case the probability or chance or expectation is 8/8.’ 

i. e., the odds for the event happening are 3: 5, whereas 
the odds against are 5: 

3. Rules for the calculation of Probabilities — 
(1) Probability of the occurrence of either of two events that 
do not concur If two events or causes are independent of 
each other the probability of one or the other occurring is the 
sum of the separate probabilities of each. If one man m ten 
is over six feet and one man m ten is under five, then m a 
large number, e. g., 10- 0, there will be 100 men over six 
feet, and 100 men under five feet i. e., 200 will represent- 
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-the number of the one or the other kind. This number we get 

by adding up the separate fractions, thus J__ . * _ 2 1 e . 

10 10 10 . 

200 

1000 

(2) Probability of two independent events occurring toge- 
ther If two events or causes are independent then the pro- 
bability of both of them occurring together is calculated by 
multiplying the fractions of the probabilities of each event 
occunng. If I go to the Victoria Garden once m a week 
and my friend goes there twice a week, the probability of 

both of us together going to the place will be 1 2 _ 2 

7 7 49. . 

This is quite evident. For, since I visit the place once m a 
week, I will visit it for 7 days out of 49. Since we wish to 
find out the number of days when my friend will be at the 
Garden when I am there, I must leave out of consideration 
42 out of 49 dayB when I shall be absent Of the seven days 
when I shall be at the Garden my friend will be there foi two 
days, Bince he visitB twice a week quite independently 1 e., 
he does not mind whether I am to go or not, his going to 
the Garden is quite independent There is neither repugnance 
nor connection between my friend’s going and my going. 
Hence, he will bo at the garden twice out of the seven days 
when I am there The probability of both of us being at 
the Garden is thus 2 out of 49, or i x 2 or the multiplication 

7 ~7 

of the probability of each event occurring 

(3) Probability of two dependent events occarrmg toge- 
ther: — If one event or cause is dependent on the other, the 
2nd rule will apply when we want to find out the joint pro- 
bability Thus if my going to the Victoria Garden depends 
on my friend’s going, a case of the kind contemplated occurs. 
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If I go there once out of seven times when may friend comes 
to me, aud my friend comes to me twice out of seven days, I 
shall go to the garden twice out of forty-nme days. For my 
friend will come to me 14 out of 49 days, and out of these 
14 days I shall go to the Garden only twice This is the 
rule which is useful in deciding the result of what is called 
cham-rcasomng . A tells what B told him, B tells what 0 
heard irom D and tells him, D tells what he read m the 
newspapers, the newspapers copy down what was written 
by a particular correspondent and so on Here if any one 
of the links is weak the whole argument goes to the ground. 
What A has heard at the r >th or 6th remove is decidedly 
more untrustworthy than what either B, 0, D, E heard, the 
combined effect of this kiud of chain is to invalidate the 
whole evidence Contrasted with this are cases of corrobora- 
tive, circumstantial, and analogical arguments, tho various 
parts of which strengthen each other . Thns X say e, ‘he saw 
B murder C,’ aud Y says the same thiug Tho probability 
of the truth being told is here greater thau m the case m 
which one of these two persons gives the report Again, Y 
might be an utter liar aud yet X’s statements will remain 
as credible as they are. Because one witness is a liar the 
whole evidence does not become useless In a chain argument 
the case in diffeieut X may be a truthful person, but if 
he says whet Y told him, the mere fact that Y is a liar will 
render X’s statements entirely nseless Tho rule for calcula- 
ting probabilities m cumulative evidence, or corroborative 
testimony, or analogical arguments must therefore be a 
different one aud Rule 4 is then to be a used. 

Rule (1). Probability in cumulative, corroborative, or 
analogical arguments —The probability of two or more 
independent events or causes coinciding with one another 
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or establishing one and the same point will be found by 
multiplying the fractions representing the improbability 
of each event which establishes the main point and 6ub 
tractmg the result from unity Thus if A tells 5 correct 
statements out of 9, and B tells only 2 correct statements 
out of 9, and both of these events coincide i e , both A 
and B state one and the same thiug (e g , that X was seen 
by him, being murdered by Y), the probability of the 
truth being told by them is l-trX-g-(multiplication of the 
fmprobabilities of the truth being told)=f x This is unite 
evident For out of 81 statements in all, A males 31*^ or 
45 correct statements Hence we are sure of 45 out of 81 
statements 3(> statements remain to be examined B 
giveB 2 correct statements out of 9, and hence, out of these, 
36 statements which remain to be examined, B will male 
36Xw = 8 correct statements Thus 45+8 or 53 co-rect 
statements will be made m all, if we examine 81 statements 
made by A and B This is the same as 6aying that the 
improbability of A’s making a correct statement is which 
multiplied by th“ improbability of B’s making a correct 
statement^), gives the frauou|-| The probability of more 
statements being correct here increases, and since unity 
represents certainty, l~~ § ~ f ',orgi will be the fraction which 
represents the probability of the statements made by A and 
B being correct. ( 

Questions and Answers 

Solve the following cases of probabilities— 

(a) The probability of A’s being enlisted as a soldier 
is 1/5, and that of B’s being enlisted is l Determine 
the probability, (1) of either of them being enlisted, 
(2) of both of them being enlisted. 
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12 3 

W j+5 or ig the probability of either of the two being 
enlisted. 

j o 2 

(2) |X| or 25 is the probability of both being enlisted. 

(b) The probability of A’s being enlisted as a soldier 13 
1/5, whereas the probability of a soldier dying while 
on an expedition is 3 Determine the nnproDabihty 
of A’s dying on an expedition. 

This is a case of dependent probability -x| or - 
is the probability of A’s dying in an expedition, he.* 
jz is the improbability. 

(c) Two perbons A and B are trained m archery and try 
to hit a point m a target. The chances of A making 
correct hits are 5 out of 8, whereas B fails 'in 8 out 
of 10 cases. Find out the probability of a correct 
hit being made at once by A and B provided they 
two try together? 

When the correct hit is to be made at once the- 
probability is greatly weakened and this is calculat- 
ed by multiplying the fractions of the separate pro- 

babilies, 1 e., ^ or ■— (My For when both try 

80 hits at once, A is sure to make correct hits for 50 
times, and out of these 50, B makes 85 correct hits. 

Hence 35 out of 80 or is the fraction required. 

(d) I open my cup board and without reading the name 
of the book try to take out Bacon’s “Advancement 
of Learning.” If a certain other book is so like the 
one 1 want that the chances of mistake are 5 out of 
7, and the chances of that other book being just 
13 
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near “The Advancement ” are 7 ont of 15, deter- 
mine the chances of miBtake 

=- is the probability of mistake. 

7 15 3 r 

(e) When there js plague in a city, two out of 100 
men are attacked because of nevousness, che impro 
babihty of a man’s being attacked by contagion is 

and the probability of a man dying when once 

attacked is f Determine (l) either of these proba- 
bilities, (2) a man being attacked through nervous- 
ness and dying, (S) a man’s not being nervous, and 
coming into contagion and yet not being attacked, ' 

and ( 4 ) a man’s at once getting 'nervous, being at 
tacked after coming into contagion, and dying 

1 c > ^ 18 certain one or 
the other of the three things will happen if the 
statistics te as supposed 


( 2 ) 


( 3 ) 


( 4 ) 


_2T 3 3 

ioo X 4 C 3 2 oo 1 probability of a man getting nervous, 


being attacked and dying 


98 

- ~x 


-- 49 


c 


100 "100 5000 L 100 is the fraction to be taken 
into consideration, since 99 out of 100 are attacked 
through contagion The fraction 98/100 is clear 3 
* v 99 x 297 

TOO IOO A *“’20000 


EXERCISES 

(A) Calculate the following probabilities — 

{a) A shop-keeper in Baroda lias a gramophone in his shop, 
which he uses for the purpose of attracting customers He 
has 14 records m all, one of these reproducing a famous 
song by Gauhar Jan He uses the machine after 6pm 
every da}, utilizing all the records daily, but one once only 
Suppose that one out of four machines of the kind kept 
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by the shop-keeper does not turn out to be a good one 
that only four oat of fifteen records are newly bought, and 
that a customer A is in the shop on a particular day for a 
length o f time during which only one song is fulh heard 
Determire the probability of A's hearing Gnuhar Jan s 
song and at the same time the record being new and the 
machine good 

( fc } Three persons A B # and C gi\e independent descnphons 
of a comet which was visible from the top of ML Pavagadh 
C nowe\er states what D told him and D had repeated, 
to C what E haa seen and tola him A and B bad seen 
the comet themsehes. Supposing that out of 4 statements, 
A makes 1 correct statement, B 2 out 01 3 C 1 out of 2 
D 1 out of 2, and E 1 out ot 2— what is the joint probah - 
lib Oi the reports of A B, ana C being correct 5 

{ c) Sapposmg *n ? aiy lAe Ahmedabad 1 out of 7 bacemev 
carnages has ar widened no~se only 1 out of 5 is rubber- 
Wed 1 out of 7 nas a rickety frame and 7 out o. 2^ 
dnvers in the case o* private carnages are used 10 **asn-dn- 
vmg and come into clash v ith other carnages Determine 
(i) the pro oab duy of m\ na^ mg nad tz put up erner w ih 
a carnage wth an undenea ho^se or without a niboer- 
tyre, or vntn a carnage ha *mg a nc^ety frame {2\ my ueng 
m a camagc without rubcer-tyre. having an cnde^eJ 
horse a ncke.y frame, arc suffering an accident b\ cc»~-. 
mg into clash with a pnvate cmage, {5} the improont I 
of my getting an unaenea hor-c and a nckety frame 

in) A and B are s apposed ecua ly likely to produce an effec; X 
L A exists in nature twice as much as B exists buZ 
oJi 01 100 cases A is cooiusracua d\ .M 11 p-oducung A S s 
w ule B is co^r + e-nc ed dv X u* 10 out o’- id-> ers^ 
ce^n be reHtne p^ocaombes cf As D-cacc-nc, X 
nnc B s producing X. 

c) * My informant A beard I s s^ory f-om B who wocid 
cen^irh te 1 'i as o-ig’inhy to^d to him B neard t irom C, 
u no would probaoly tell it accurately C jrom D '-ho 
would also prcb2bly ted 1: accurately D from E s wno I 
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are said to argue analogically when we argue as under : 

As health. : the body : : virtue : : the soul. 

Here there is an equality of ratios, virtue bearing the 
-same relation to the soul, as health does to the body. 
i According to the modern sense, however, we do not want 
to establish eqnality of relations or ratios, bub to carry ou 
an inference on the ground of lesembbuce Thus, if A and 
B resemble in certain respects x and y. we infer that they 
will resemble also m another respect z If the Earth and 
Mars resemble m the possession of an atmosphere we infer 
analogically that they resemblo m beiug inhabited. 

There is, however, esvntial ntf/erencc between the 
Arseotelian and Modern stric of Analogy, for similarity 
of ielatmns must ’mply some siinilsrit of nature or qualities, 
end tte exten c ions of the term Au^ogv from th° former to 
the latter sense is quite natural 

3 ANALOGY EXTINGUISHED FBoM DEDUCTION, IN- 
DUCTION, and SniPLE Enumebation; — Like Deduction 
auG Induction, Analogy starts with the assumption that 
things which are alike in son »e respects are also alike *» 
others But whereas m Deduction and Induction we can 
assign a reason connecting the cases m hand with a gene- 
ral statement with reference to the essential points of 
resemblance, we cannot do sc m Analogy. Thus, if it were 
a deductive argument we shall have to infer thus, “All 
planets having an atmosphere, temperature, weather, clonds, 
Ac are peopled, *’ “X is such a planet,” therefore, * it is 
peopled ” But it is net possible to lay down such a major 
premiss as is proposed in this syllogism, for we do not 
Know definitely all the essential points on which life 
depends. If such a categorical statement can he made, 
then onr m’erence from it to a particular case will he 
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Deductive Iu an anological inference, however, we are 
nnable to appeal or at least do not appeal to a definite 
general Ibw assigning the essential points of resemblance 
on which the argument depends 

In Induction also we can assign the essential condi- 
tions, namely, the exact points on which the inference 
depends In Analogy we cannot do this In a valid Induc- 
tion the conclusion rests upon the fact that the antecedents 
from which yon infer the consequents are causes. whereas 
this kind of definite knowledge is not present m analogical 
inference 

Analogy is an imperfect kind of induction Hence 
it is to be distinguished from Simple Enumeration In 
an Induction per Simple Enumeration we simply count 
the nnmber of like cases, and hence infer that the next 
caBe will be similar Thus, if a foreigner on coming to 
India Bees only Bombay, Calcutta, and Madras, has no 
other knowledge from reading or otherwise, and from 
this infers that all Indian cities are rich, his generalisation 
or induction is based on Simple Enumeration, In Analogy, 
however, we do not connt the number of like cases, but 
weigh the like points or resemblances, and from thence gene- 
ralise. We do not count but we weigh the resemblances, 
we do not look to like cases but to like points Thus if I were 
to infer simply that just as Bombay is overpopulated, and 
unhealthy, so too is any other overpopulated city unhealthy, 
my inference wonld be analogical There is resemblance m 
one point, therefore we infer that there is resemblance also m 
another. If I have a knowledge that “all overpopulated cities 
are unhealthy,” then my inference would be deductive. If 
not, it is analogical It restB on points of tesemblance simply 
and purely. For this reason, it differs from Induction per 
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Simple Enumeration which rests on the number of like cases* 
and not on like points or on the value of like points. 

4 The Conditions of Goodness in an Analogy. — 
According to Mill, we can test the value of an analogical 
inference by counting the number of independent points of 
'similarity, aud contrasting them with the number of 
independent points of difference , and with the total number of 
} now/i and unknown points m the nature of the two pheno- 
mena If the points of similarity exceed, the analogy is well- 
grouuded, otherwise it is n^t so. This is neither a feasible, 
nor a valid test of the valne of analogy. It is not feasible 
for the evident reason that the unknown points cannot be 
determined. How can one knots the number of unknown 
points m the two phenomena compared 5 It is not a valid 
test, for the valne of an anological argument does not 
depend on an arithmetical calculation of the points of 
similarity and difference, but on the value , the importance, 
or the weight of the same. Similarities and differences 
shonld be weighed, and not counted Merely because two 
thmg3 resemble m many points, it cannot be inferred that 
they will resemble in any other point too Two cities may 
have the same population, may belong to tbe same country," 
may have the same kinds of buildings may have the same 
type of civilization, and may be under the same sovereignty, 
and yet one cannot infer that if the one is industrially thriv- 
ing, the other too will be thriving. The reason is that not 
one of the points of similarity is important , 1 . e , is probably 
causally connected with the point inferred , industrial 
prosperity. 

The true test of the goodness of an analogy is there- 
fore the greater importance of the similarity as contrasted 

* (System of Logic, Bk III ch XX. 2) 
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with the difference between the phenomena or facts com 
pared The Earth and Mars resemble in having an atmos- 
phere, a surface distributed in laud and water, a tempera- 
ture which is habitable, and motion round the suu in ?u 
elliptical orbit. The points of resemblance are many, but 
only two are important, namely, having an atmosphere 
and a habitable temperature. These points are “probably can- 
sally connected with human life and hence the analogy 
cannot be rejected But still the probability is not very 
great since nothing is known of the presence of oxygeu, 
the exact temperature and snch other points as might be 
deemed more probably cansally connected with human 
life The Earth and Moon have many points of simila- 
rity, but with an important difference: there is no atmos- 
phere m the moon The absence of the atmosphere is an 
important difference, hence we may conclude that there is 
no human life m the Moon. 

5. The Limits op Analogy* — The reason why it is 
stated above that the points of similarity are to be deemed 
important when they are probably causally connected with the 
pomt inferred is, that if the connection is more than that the 
argument ceases to be an analogical one Then, for exam- 
ple one may simply proceed thus Alt planets which pos- 
sess the properties x, y, z are inhabited, Mars has them, 
and is therefore inhabited 1 . e , that the argument would be 
deduction based on a major premise which is an induction 
stating a causal relation between x, y, z and life The 
difficulty here and elsewhere would be in determining these 
s, y, z, i e , jnst the conditions on which life or the inferred 
property depends As these conditions are not definitely 
known, we necessarily take hold of the conditions probably 
causally connected Thns we are within the limits of 
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analogy only to long at the points of similarity and dissimi- 
larity are probably carnally connected or disconnected res- 
pectively with the property mferred. 


ILLUSTRATIONS 

(1) X and T are both lawyers They resemble m 
having the LL. B. degree, m being educated m the <-ame 
College, and in being very intelligent X has further the 
character of making people quarrel. To infer that Y who haB 
many points of similarity with X has also this other charac- 
teristic is to infer analogically but quite illegitimately. For 
mere knowledge has no connection with evil dispositions In 
X’s case the evil habit is very probably connected with his 
evil detire In Y this desire is not sought for and is not 
known to exist The inference ib therefore illegitimate 

(2) The universe resembles a well-contrived machine. 
It must therefore resemble the latter m the fact that it has 
a Maker The resemblance is m acting up to some pur- 
pose, m having mter-connectioaB between diffe r ent parts 
of the whole, like those between means and end, and m 
appearing well-ordered generally As the machine is 
made by some maker, so the universe must have been 
made by some Maker The analogy breaks down for there 
is an important difference the machine is externally deter- 
mined, the universe is internally determined. That which 
has brought order m the Universe is scientifically conceived 
as being of the universe , but the intelligence which con- 
trived the machine is external to it If it be an analogical 
argument to prove the existence of God, it has not great 
weight For if the universe is scientifically conceived as 
being self determined, probably there is no necessity of 
having a Maker external to it 
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(8) As Ooffey says:* “A pan ? * a fortiori? and 
u a ^wran^flrgumenbs, are all arguments from analogy" 
“The planet Mara bears a close resemblance to our Earth, 
therefore, a p*n f it is porobably inhabited*” “Woik in the 
mines ib hard on the health of male adults, therefore, a 
a fortiori' it is injurious bo women and children ” “The 
abuse of alcohol is a cause of national decay, therefore, 
a contrano , the suppression of that abuse will make for 
national prosperity ” 

These arguments should all be tested by the conditions 
for determining the goodness of an Analogy 


QUESTIONS 

( i ) What is Analogy? Distinguish between Aristotelian Analogy 
and Modern Anafogy 

( 2 ) Show that an argument based on Analogy is like an argument 
based on Simple Enumeration an imp erfect induction 

( 3 ) How will you decide the value of an analogical argument? 

( 4 ) Distinguish between arguments based on 
(u) Analogy and Deduction, 

(6) Analogy and Induction, 

(c) Analogy and Simple Enumeration, 

( 5 ) Explain “The argument by Enumeration gives way to an 
argument from Analogy so soon as attention is turned from 
an enumeration of observed instances to an analysis of their 
character ,f Boyce Gibson 

( 6 ) Give two illustrations of an analogical inference m practical 
affairs in such a way that in the one there is a high degree 
of probability of the mfernce being correct, in the other nil 

( 7 ) Explain the following fully — 

If having tried with a stick, a stone, a shoe, &c , we find that 
they all break an ordinary window glass, and thence infer 
that a bullet will do so, we do not reason by analogy, buir 


* The Science of Logic, vol II , p 158 
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make instinctnely a dcducti\e application of an induction 
But if knowing nothing about dogs except that street-dogs 
bark and at times bite, a child is unwilling to play with a 
domestic dog, he acts on Analogy but his inference is wrong 
t>) What are the limits of an Analogical argument as distinguish- 
ed from a Scientific Induction '• 


CHAPTER XIII 

FALLACIES INCIDENT TO INDUCTION 

I Classification of Inductive Fallacies -—The 
fallacies incident to Induction are mainly of a two-fold 
nature, for they might be due to errors either in the pro- 
cesses subsiding to Iuductiou or in the Inductions them- 
selves Accordingly the following is a classification of 
Inductive Fallacies* — 

I Fullaeis dne to er r ors m processes subsidiary to 

Induction: 

(a) Fallacies of Misobervation, 1 e , 

(1) of Not-Observation, 

(ti) of Mai-Observation. 

(b) Fallacies incidental to Classification, Nomencla- 

ture, Terminology. 

(c) Fallacies incidental to Hypothesis 
II Fallacies due to errors in inductions themselves, i e , 

m the generalisations: 

(a) Fallacies dne to Induction per Simple Enumeration. 

(b) Fallacies dne to imperfect fulfilment of the condi- 
tions of the Inductive Methods. 

(c) Fallacies dne to Erroneous Analogies 

If no detailed account of I ($) and (c), i. e., the Fallacies 
incidental to Classification and Hypothesis is to be taken, 
we have a very Bimple classification as under: 
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Fallacies due fco Erroneous Observation, 

Fallacies dne to Erroneous Generalisation, 
and Fallacies dne to Erroneous Analogies. 

II (a) and (b) are included m Fallacies dne to Errone- 
ous Generalisation. Fallacies due to Erroneous Analogies are 
kept separate from Fallacies due to Erroneous Generalise 
tion, because Analogies are imperfect inductions and the 
error consists in mistaking them for perfect or scientific 
inductions, whereas in the Fallacies due to Erroneous 
Generalisation the inductions are deemed to be scientifically 
valid but as a matter of fact turn out to be erroneous 

2 I (a) Fallacies of Misobservation — The 
fallacies due to erroneous obsevation aTe either negative or 
positive One might omit to observe certain facts which 
eriBt, or observe wrongly fact which do not exist as such 
The two errors are errors of omission, auu of commission 
Accordingly, we have Fallacies of Eon — observation, and 
Fallacies of Mal-observation, the former being negative, the 
latter positive 

1 Fallaoieb of non— observation . — These are 
subdivisible into two kinds of fallacies For non-observation 
may consist either in overlooking instances, or m overlook 
mg the. ci) cumstances connected with instances Thus, if we 
were to say that a particular general was always successful 
on the field, overlooking instances of defeat, we would 
commit the fallacy dne to Eon — observation of Instances, 
whereas, if tne successes of the general were du'e to the 
fact that he had assistance from powerful atlies which we 
do not take into consideration and attribute credit always 
to him, the fallacy would he due to Non — observation of 
circumstances Mill gives a nice illustration of the dis- 
tinction: “If we were to conclude'that a fortune- teller was 
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a true prophet, from not adverting to the cases m which 
his predictions had been falsified by the event, this wonld 
be non-observation of instances; but if we overlooked or 
remained ignorant of the fact that m cases where the 
predictions had been fulfilled he had been m collusion with 
some one who had given him the information on which they 
were grounded, this wonld be non — observation of circum- 
stances.”* Of course, if the contradictory instances or 
circumstances had beed observed, and yet we were to praise 
the fortune-teller, the error wonld be in onr generalisation 
and not in our observation 

Non-observation of instances is a common error, and 
is due to vanouB causes The human intellect is prone to 
take note of affirmative rather than negative instances. 
Many familiar examples of this tendency will occur to ns. 
Thus the speculator’s mind takes note of the instances m 
which his friends profit by speculation. In the selection 
of a profession, one observes the limited number of cases 
of the most successful men m a profession Dreams are 
supposed to be predictions of coming events, and by coinci- 
dence some events do happen as dreamt and an induction 
is accordingly established. It is erroneous, because there is 
non-observation of the inumerable instanaes m which 
the sequences do not happen In addition to the frailty 
of the human mmd, there are other causes from which 
neglect of observation originates There are biases and 
prejudices in scientific as well as other matters The mind 
very seldom judges dispassionately. Thus, even m philo- 
sophic matters, it depends much on your moods and 
sentiments whether you become a Rationalist or an Einpi- 
ricisi-, and so on. Beliefs m ghosts, spirt3, and ceitam 


” Sjstem of Logic, V n 2 
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types of idolatry have their sole origiu m mental bias, 
for no instances ever support them Onr social prejudices 
owe their strength to this kind of fallacy. We are an* 
favourably impressed with some foreign customs, then we 
never take the trouble of observing good customs Evi- 
dently a generalisation from Fnch data is bound to be 
erroneous 

A very good illustration of Kou-obFervatiou due to 
preconceived theories (bias) is the following — 

“The opponents of Copernicus argued that the tnrlh 
did not move, because if it did, n stone let fall from the 
top of n high tower wonld not reach the ground at the root 
of the tower, but at a little distance from it m u contrary 
direction to the ernth’s course in the same manner (said 
they) a«, if n ball is let fall from a mast head while the «htD 
is m full sail, it docs nob fall exactly at tho foot of the mast, 
but nearer to the stern of the vessel Tho CopcrnicnnH 
would have silenced these objectors at once if they had 
tried dropping n bnlljrom tho masthead, since they would 
have found that it does fall exactly at the foot os the 
theory requires but no, they admitted the spurious fact 
and struggled vainly to make out a difference between the 
two cases ”* 

Tho second division of the Fallacy of Noj-Obscrvatior 
is the Fallacy which is due to the fact that ne do not ob- 
serve the ci rcnm stnu cos attending certain phenomena 
Tho instance? are observed but their details are nob Tho 
defect docs nob consist iu omitting to take a survey of the 
wide number of instances, but of the exact character of the 
instances Thus if we attribute magical performances to 
the magicsn’s wand, the error wo commit is that of not 


* (Mill, Sjstem of Logic V iv 3) 
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observing the circumstances connected with the same. The 
music and the skill of the magician attract us to a different 
dnection, and the mehamcal contrivances owing to which 
the charms are worked pass away unnoticed. The com- 
plexity of social and economic subjects being great this 
kind of fallacy very easily besets them Thus a social 
reformer may claim to support his cause and assert that 
only reformed notions and their prevalence have brought 
about s change m social institutions, e.g , dinners, marri- 
age, aud so on. But it may be that eduction and changed 
economic condition also, may be accompanying causes. With 
a new system of education, old customs are bound to change, 
with increase of expenses, and an expensive modern life 
generally, changes are bound to happen m old institutions. 
The tussel between the new and the old will almost disappear 
if both schools take a note of all the circumstances of the 
case. There is a nice illustration of non- observation of 
circumstances, which attracted considerable attention of 
scientific men. It is the well known example of what was 
known as Kenelm Digby’s Sumpathetic Powder — 

“The sympathetic powder was that which cured by 
anomtng the weapon with its salve instead of the wound I 
have long been convinced that it was efficacious The direc- 
tions were to keep the wound clean and coo 1 , and to take care 
of diet, rubbing the salve on the knife or sword. If we remem- 
ber the dreadful notions upon drugs which prevailed, both 
as to quantity and quality, we shall readily see that any way 
sf not dressing the wound would have been useful .” 01 

The circumstance that nature itself cures the wound 
was not noticed, and the efficacy for a long time attributed 
to the sympathetic powder. 

* De Morgan, Budget of Paradoxes, p 66 
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Many of the quack doctors m this country know well 
'how to make use of devices by means of which the cure 
’may be attributed to their medioines which are neutral, 
when as a fact it is due to the attending details m the mat- 
ter of diet nnd habits the pationts have to observe 

i 

The celebrated phlogistic theory owed its origm simply 
to a uoii-obsorvntion of dctnils, For it was a theory to 
account for the fact that in combnstion something disap- 
peared from substances The ascent of flame, and the 
diminution m weight and bulk of the ashes which remain 
after combustion naturally suggested the hypothesis of 
Phlogiston The erroneous hypothesis could however have 
never come into cxisteuco had the residuary products iu 
combnstion, nnmely gaseous products, been taken into 
consideration When this was noticed it was found that 
substances do not lose but gam weight by undergoing com 
bustion ( Refer to chap. YI. pp. 101-2 of this book ) 

it. Fallagieb of Mad-Observation: — Mal-obser- 
vation is duo to wrong interpretations of what we see, hear, 
feel, and receive impressions of. It consists m erroneous 
interpretations of sense-impressions Our perceptions of 
things are mainly interpretations from sigus, for we never 
see the whole aspect of thmgB but generally interpret w hat 
a thing is from the partial aspect which presents itself to us 
Thus, m the dark, we seo a rope, and fear it as being a 
serpent. The fear is due to a wrong interpretation, fhe 
sense-impression is there, but it is wrongly interpreted, for 
owing to darkness, one is not ablo to see the ropo m all 
its aspects, only the thickness, the enrve, and blackness 
are seen, and a wrong interpretation made. If the rigidity 
and the remaining aspects are also observed the perception 
would be a correct one as a rope, and not as a serpent 
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Just bo the rustic frightened by an unaccountable sound 1 
m the dark at midnight fears a ghost. The sound is there, 
but it is not due to the agency of a spirit. It may be due 
1 1 wind, it may be dne to some animal setting something m 
motion and all this without being noticed. This is what 
makes the rustic infer wrongly. What are known as illu- 
sions or hallucinations are psychologically explicable in 1 
this way. They are due to Mal-observation; a part of 
something being observed, and from that wrong perception 
being interpreted. ' 

A very simple example of an universal error duo to 
Ma’-obBervation was the resistance made bo the Oopernican 
theory on the ground of common sense. When people saw the 
sun rise and set, how could they believe otherwise ? “We 
now know ” says Mill, “that they saw no such thing; what 
they really saw was a set of appearances equally reconcil- 
able with the theory they held and with a different one ” 

Railway-travelling supplies another instance of 
Mal-observaticn It is the train which begins to move* 
and yet the trees and other things near it seem to move m 
the opposite direction. What is seen is motion. But what 
is inferred is wrongly inferred No sooner do we compare 
the relative position of the apparently moving objects with 
some stationary background than we realise that it is we 
who move and not those objects. 

If we cross the two fingers of our hand and roll a pea 
m the fork between them we shall be fully persuaded that 
there are two pe ts especially if our eyes ore closed, i. e 
jf the feeling of touch is not corrected by the feeling of sight! 
The touches on the usually separate portions of the fingers 
are interpreted as dne to two separate objects. Hence* we 
misinterpret our experience. 

14 
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I (b? and (c) Fallacies incidental to Glassification, 
Nomenclature, Terminology, and Hypothesis are snfbciently 
illustrated in chap VI of this book. 

3. II a. Fallacies due to induction per simple 
Enumeration: — In its broadest form, the fallacy due to 
induction per Bimple enumeration is the basis of good mauy 
illicit genaralisations. All empncal generalisations arc 
true only within known limits, and can be applied only to 
adjacent cases and that too not with surety. Thus averages 
of a sufficiently accurate character can be struck out m 
the matter of death-rate, cnmeB, lost letters m a year, <fcc , 
&c. These averages, however, will hold true of auy future 
year, or auy other city or country, only if the same causes 
which were at work m the cases examined will combine m 
the future, or at the different places Losing sight of this, if 
the averages are extended from one time to another, or one 
place to another) the fallacy we commit is an undue 
extension of aD empncal generalization. It is due to an 
unreflecting application of Induction per simple Euumeratton, 
for averages which are true of certam lmus, i.e , certain 
instances, are extended to all cases. 

AnuLher fallacy of this type is the one due to undue 
respect for authority. Now what a great thinker says, may 
he true under particular circumstances but not always. It 
is no use quoting Plato and Aristotle to reform the modem 
moral code. In paying an nndue respect to authority we 
commit an error dne to enumerative induction. A special 
■form of inductive error due to respect for anthority is visible 
m practical affairs. A certam individual A or B is a well- 
known leader m social or political matters Hence he 
would do as a Director of some Mill or Bank, or any new 
•Company. This is the way people seem to think, for men. 
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are deceived and new bnsmesB easily floated on the credit of 
such names. The error committed here is that of enumera- 

i 

tive induction. A or B is an individual whose opinions are 
jf weight in social or political matters, therefore tlioy arc 
> trne in all matters. This is the argument wo seem to carry, 
it originates m Induction per Simple Ennmeratiou. “We 
have to learn,” says Dr. Fouler, “not only that men are 
to be trusted exclusively within the limits of their own 
experience, m their own profession, or pnrsutt but that 
even withm those limits | their authority is apt to become 
tyrannical and irrational unless it is constantly confronted 
with facts and subjected to the atticism of others.”-* 

4 Post hoc, ergo propter noo-— may be regarded 
as a fallacy of this type. Merely because two events are 
joined m experience successively (or simultaneously), to 
assume that they are causally connected, i e , will always 
•obseno the conjunction, is au cnor due to enumorative 
mductiou. The inference in connection with Kenelm 
Digby’s sjmpathetic powder may «iKo be regarded in a case 
of this fallacy, for the anointing of the weapon accompanied 
the euro of the wound, hut yet it was not causally connected 
with the same. The cure was conditional on processes of 
natural healing. If they were stopped, the result would 
not he forthcoming though the weapon he anoiuted. 

5. II (b). Fallacies due ro imperil ect fulfilment 

or THE CONDITIONS or THE INDUCTIVE METHODS; — 

The following are the chief errors under this head. 

(l) To lose sight of the mutuality of cause and effect 
'where the two act and react on one another . Education i»- 
4he cause of civilization and civilization of education. It 


* (Inductive Logic, p 292) 
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is erroneons to 'regard only tho one ns tho canso of the 
other. Riches beget industry, and indnstry riches Where 
the latter is the case, it wonld be inverting the relation of 
cause and effect to soy that in tho caso in question riches 
were the canse of indnstry. Social and political phenomena 
are very complex to deal with, no elements completely 
disappear and the error in question is then very likely. 

(II) To mistake the effect for the cause and the cause 
for tho effect: This error is common m historical specu- 
lations It would bo lllaetrated only when inductions 
have to bo based on observation unaided by experiments. 
This ib tho caso with historical spoliations, nud specula- 
tions on certain physical phenomena ThuB if the 
“French lievolntion be rcgnrded ns ihc cause o f a certain 
change m social and politic il events in Frauce, wheu it 

®wns as a matter of fact tho result of tho same, the ' error m 
question is exemplified. Tho new political constitution in 
Japan is the result of a change of political and social con- 
ditions due to contact with Western nations. It would 
therefore bo erroneous to attribute tho present condition of 
Japan to its limited monarchy. Yery ofton it 16 not possi- 
ble to decide which is the cause and which the effect, c. g , 
as m many meteorological problems Iu snch cases it is better 
to suspend judgment rather than hazard a rash induction. 

(III) . To mistake an antecedent as a cause when 
another is renlly so Inasmuch as the conditions also of 
the process of inference itselt are concerned, they are vio- 
lated in the inference from Kenclm Digbj’s sympathetic 
cure Post hoc, ergo prop'o hoc. Inferences from omens, 
augury, horoscope, aud prophetic dreams arc all beset with 
thiB fallacy. Merely because certain birds arc seen by an. 
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army just before a battle which turns out’to be victorious, 
it does not follow that the omen was the cause of the 
victory. The conditions of the concept of cause are not 
satisfied m the case, for the sequence is not invariable, 
immediate, and unconditional. 

(iv) The mistake that an event is due entirely to one 
cau'e when it is only partially so due: If we attribute 
improvement in our health as being due to medicine alone, 
when as a matter of fact change of air may have operated 
as a concurring cause, this is the eiror we comnrt. The 
prevalent notion is that the heart is the -ole cause of the 
circulation of the blood, but this is not so. For “ there 
have been cases of men and animals born without a heart: 
these acardiac monsters did not live: but they had grown 
and developed m the womb, and consequently their blood 
must have circulated 

Illustration of this error are easy to find m erroneous 
historical and political generalisations It would thus be 
erroneous to attribute the causality of the whole of the 
progress in Akbar’s reign to his personality, for he would 
not have succeeded had other remarkable personalities like 
Todar Alai and others not assisted him. 

(v) To mistake a condition for a cause: This fallacy 
will be fouud sufficiently explained in the Chapter on 
Causation. 

(vi) To mistake joint eftects as cause and effect. Day 
precedes night and night day, yet both are co effects. The 
ebbing and the flowing tide are similarly co— effects and ifc 
wonld be absurd to say that the ebbing tide i6 the canse 

* Lewes, Physiology of Common Life, \ol 1 p 322 quoted by 
Yowler 
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of the flowing tide simply because there is invariable 
antecedence and sequence. The error of mistaking signs 
or sympotoms for causes is also of this nature In many 
cases of lUnesB fever accompanies, yet it is simply sympa- 
thetic, being the co-effect of the primary complaint. It 
would m such coses be absurd to try to briug about a cure 
by trying to remove the fever, 

(vjj) To mistake the remote for the proximate cause 
Man) practical errors ore duo to confusion between the 
remote and the proximate ennse If A mstigates B to 
commit some mischief, it is useless to punish B aud thereby 
be fafcel} satisfied that the cause of the miscluer will 
disappear. 

(vm) To mistake the remote condition as an uucou 
ditiouai cause: This error is embodied in (v.), but a 9 it 
)B specially interesting and a common source of orror m 
historical inductions ue should like to have a- separate 
mention of it Napoleon’s llussiau expedition is often 
ascribed as the cause of his downfall yet it uonld uot haic 
been so had not the burning of Moscow, the exceptional 
winter, the rise of the Prussiaim and Austrians against him, 
intervened as proximate causes We may take an example 
from practical and ordinary affairs also The adventures 
of Captain Scott would never have ended fatally had they 
not been commenced at all The commencomeut of such 
hazardous or rather risky adventures was the remote cause, 
yet the proximate cause was decidedly a different one. It 
would be a timid Bort of attitude indeed, if remote causes 
were thus taken into consideration and all adventures 
discouraged. The fallacy would be the one in question. 

6. II o Fallacies due to erroneous Analogies. — 
Analogies are very useful iu suggesting hypotheses. They 
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may be either partially or wholly wrong. Some examples 
might be noted to illustrate False Analogy. The argument 
for or sgainst the independence of a mother-country rests 
often on a fslse Analogy. The relations of a colony to a 
mother-country are analogous to the relations of a child to 
a mother. A colony it may be inferred from this should 
never rebel against the mother-country Or sometimes it 
may be maintained that when the colony attains maturity 
it should be independent jnst as the child becomes so when 
mature. Sow in this analogy the points of resemblance 
are sympathy of race, associations with a common home, 
nratitnde for f avonrs received la earlier stages The points 
of difference, however, are that in the one relation there 
is natural affection, in the other it does not exist, in the 
•one there ’s constant association, in the other it does not 
exist, and there is nothing like this. Moreover questions 
of justice or injustice m domestic coDdncb are always decid- 
ed by affectionate considerations, whereas there are no 
such considerations at all in political questions between 
the colonies and the mother-country. Hence the analogy 
is an -analogy devised to serve selfish interests, at times of 
the colonies, but very often of the mother-conntrv. 

A very common instance of a false Analogv is that 
between a community and an individual Just as there is 
g.owth, maturity, and decay in the case of individuals, 
so there are these states in communities, and it is argned 
that all nations that rise are hence bound to fall. Uow 
this is evidently a case of false analogy, and the inference 
is wrong. For the stage of old age 'followed by death 
which occurs m individuals may or may not occur in com- 
mnnties at all. Old age is a necessary consequence of 
individual life, but decay is not a necessary consequence 
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•of the maturity of communities. The fall of empires resem- 
bles death from disease rather than death from old age. 
Of course, if the social and political cond ition of a commu- 
nity is m a diseased condition, decay and even death will 
he the consequence, but not otherwise The Analogy, 
therefore, does not enable us to arrive at a generalisation, 
that all nations are bound to have tho three stages of indi- 
vidual life m any conditions whatsoever 

Aristotle defined virtue as a mean between the extre- 
mes of two vices, (one the excess, and the other the defect 
of any mean). Thus courage is a mean between fool- 
hardiness and timidity, the former being more of the neces- 
sary hardihood against physical pains and fears on the 
battle-field, and the latter being less of it than necessary. 
All virtues were thus explained as means Evidently this 
is a false analogy and the inferences therefrom incorrect 
For the difference between virtue and vice is not simply a 
difference of degree* as the analogy suggests, but a diffe- 
rence of Tctnd Eo amount of softening of vicions cond act 
can make it a virtnons one, for the real difference betweeu 
virtue and vice 19 dne to the inner springs of actions, rather 
than to the risible forms of actions 

The argument to prove tho existence of God from 
final causes is an extreme form of a false Analogy 
There are some resemblances between the bodily organism, 
its members, and their functions, and the universe .is a 
whole As the different members of the body are subser- 
Tient to a common plan of functions, so too are the diffe- 
rent things m the universe From thiB the presence of a 
designer ib argued. It wonld be inconvenient to argne the 
pros and cons of so impotant an argument as the one to 
prove God's existence from design m the universe. But 
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suffice it to sny that the analogy is a false one, for there is 
no reason why God Bhonld he assimilated to a hu’mon arbi- 
' ficer. The motives for the creation of the Universe need 
not he the same as the motives of human action; the 
former is perfect or infinite creation, the latter, imperfeob 
or finito one How can we argue from the finite to the 
infinite? Moreover, the argument contains the fallacy of 
Misobservation also, for if all things are well-designed 
in the universe, how is it that certain things are very ill- 
designed ? The existence of the rat is well-designed from 
the point of view of the cat, hut what of the existence of 
the cat from the point of view of the rat * Is that not a had 
design ? In this wny the argument from design may be 
shown to rest on a false Analogy, and also to contain 
erroneous Observation. 

A common fallacy of analogy is to regard 1*1 analogy 
as a proof.lt is human nature never to be satisfied with 
the hare collection of facts. We want to explain facts 
If no reason is forthcoming, some people would like to 
assert “it is always so” or “it ib so” or “as the proverb 
hnB it, * . Some reason must he assigned, whether it is 
valid or not is not considered When it is assigued the mind 
feels freed as it were of a great harden (namely, the un- 
explained facts) It ls'this tendency which is the basis of 
many false analogies When rationnl explanations cannot 
be had, the mind feels satisfied with giving comparisons, 
as if comparisons are proofs. 

QUESTIONS 

i ) What is Non-Observation’ Give some illustrations of fallacies of 
Non-observation of Instances and of Circumstances 
( 2 ) What is Mai-observation’ How do you distinguish Non-Observa- 
bon and Mai observation? 
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( 3 ) Enumerate and explain briefly the fallacies of Imperfect 
Generalisation 

( 4 ) Give instances of fallacies due to false Analogy 

( 5 ) Show that the same example may be considered as an illustra- 
tion of two or three fallacies 

(6) State with reasons the fallacies, if any, in the following 
instances — 

(а) A person in a foreign country meets with four or five 
rufiians, and from that concludes that all the people of 
the land are such 

(б) India is the richest country in the world because the 
Indians spend much on marriage occasions 

(c) Whenever civilization advances, poetry declines, because 
we see it in our days 

(rf) WiHtam Ptitk Pills are \v orth trying, for the advertise- 
ments in connection with them contain certificates from 
various distinguished personages 
(c) The baiking of dogs at midnight predicts evil When a 
person is dangerouslf ill, it means, his death will take 
place This kird of opinion is universal in this country 
and I noticed this concurrence in some cases I shall 
therefore behe\e in tins ill omen in this parLcuIar case 
(/) The moral suprenruy of India to all other countries is 
due to the fact that excellent morals were preached bj 
Buddha centuries before theie was an> civilization in 
most W tstem countries, 

(g) Increase criminal laws, and crimes will increase 
(/) * If justice consists in keeping property safe, the just 
man must be a Lind of thief, for the same Lind of skill 
which enables a man to defend property, will enable 
him to steal it 

( 8 ) How arc Analogical arguments at all useful * To what different 
causes nnj arguments be erroneous when they are founded 
on analogies ? Give one or two examples of fallacies due to 
erroneous analogies 
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MISCELLANEOUS QUESTIONS 

(1) Stale and explain the different modes of Explanation 

(2) Compare and contrast the views of Mill and Hume on 
causation 

(-;) Give two examples, one from practical life and one from 
science, of the diftcrent Inductile Methods 

(4) How, far did Mill succeed in arming at a satisfactory defini* 
lion of cause* 

(5l What art the difficulties tn the application of the Inductive 
Methods to actual eases 

(o) Compare ard contrast the views of Mill and Whcwcll about 
the n ituie and function of Induction 

(7 1 W hat art empirical laws How is it that they arc less rch* 

'•s 

nWc th in bw s of 

(,x) Distinguish ultimate laws of Nature from Axioms and from 
Secondary Laws 

(<>} Is theic anj Deductive Kcasonr g m Mill’s Canon of Difference? 
Fxplain and illustrate the Methodsof Agreement and Difference, 
and estimate then* valtn as methods of proof How far 
arc they conclusive 

tio) What arc the methods for verifvmg a Hypotl ens 

(11) How doyou distinguish a valid Induction from (l) a legit- 
mate hj polhesis, and (2) a good analogy - 

12 ‘A man having been shot through the he irt immediately 
tails dead Investigate the logical value of such a fact as 
proving that i man shot through the heart w ill fall dead ” 

13 Dchne md explain the law of the Uniformity of Nature Is 
the converse of that law true' 

14 Why are the clssifications of Sciences like Botany and 
/oology inferior to all other classifications' 

15 Are n itural classes determined by definition or type 

16. Explain and illustrate the following fallacies — 

( I ) Fallacy of Mal-obscivation 

( II ) ballacy d le to the neglect of a joint cause 

(III) fallacy due to neglecting the mutuality of cause and 
effect in certain eases 
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17 Explain with illustrations the Method of of Residues Would 
you regard it as an Inductive Method? 

18 What are the limits of Scientific Explanation? 

19 Prove by the Method of Agreement and Difference that expen- 
sive habits are a cause of moral degeneration 

20 Under what heads of fallacies would you range the 'following 

instances, and why? 1 

(a) Indiscriminate submissiomto tbeauthontyof past generation^ 
(1 b ) Indiscriminate submission to the authority of contempo- 
raries, 

(c) Belief in Alchemy, 

(1 d ) Belief m Astrology 

(c) Delusions and Hallucinations, 

(f) Belief that society like an individual is an oiganism and is 
such is subject to the same laws 

(g) Behel in mythologies, 

(/) Respect for quack doctors 

21 Wherein is the Method of Concomitant Variations uncertain? 

22 How is it that whenever there is an interim \ture of effects it 
is be^t to resort to the Deductive Method? 

21 How would you as a studeut of logic carry on the following 
inquiries? 

(a) the social degeneracy of the Indians, 

(fc) the effect of the passing of .Basu s Bill (which failed) 

(c) the causes and effects ol the recent Bank failures in India 
24 Are the Jaws of Uniformity of Nature and Universal causation 
inductive!} established? If so, how far is the pi oof conclusive? 
What are the ways by which a Hypothesis is suggested 
What sen ice does a Hypothesis 1 ender? 

26 Test the validity of (n) the hypothesis that success in life 
depends on buth at a time when there is a favourable con- 
junction of heavenly bodies, and {/;) that plague is due to 
divine wrath 

27 "Facts are familiar theories ” Explain ind discus (Carveth 
Read) 

28, Discuss the following statements — 

(a) Negatives cannot be proved. (Carveth Read) 

(b) A bad proof is worse than no proof 
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29 1 \Vtnt is meant bj the fcisoncit error (or personal equation) 
m observation* Discuss its importance in different branches 
of knowledge ' (Can eth Read) 

30 Wh> is a single instance, in some cases, sufficient for * 
complete induction, while in others monads ol concurring 
mtances, without a single exception, known or presumend, 
go such a \erj little \\a> towards establishing an universal 
proposition ” (Mill) 

31 il \Vhat is called the scientific i explanation of a fact is nothing 
more thin showing it*to be a case of a more general fact, 
which though more [gctiei at, is still a fact merelv, and is as 
much in need of ‘explanation’ as the original fact was” 
Examine this (Mellone) 

HINTS FOR SOLVING THE MISCELLANEOUS QUESTIONS'* 

Q I Resolving the law of a complex effect mlo the laws of 
the separate causes , supplying intermediate links of 
causation m a sequence supposed to be immediate, and 
subsumption of a given Jaw under a wider one 

O 2 See pages 5S-63 

Q 3 Would 30U ffnditeasj to analyse concrete like symbolical 
cases* If not, the reason of this, is the answer required 

Q q The canon of Difference implies a prnciple of chminatioiu 
Is elimination possiole without deduction ? 

* The hints are intentionall} kept terse The student should 
‘xpound his answ ers with illustrations, discussions, and so on Very 
simple questions are left untouched 

The remaining quesbon wall be found answered in 
the book itseli 

Q 11 (1) The result of a good or legitimate Hjpotbesis is a 

•nlid Induction The order of Induction is reversed, m a 
H3pothesis, for in it v-e assume a law and then seek facts 
to\enfj it, v hereas in Induction we first collect facts and 
then establish a law Start with this basis (2) An 
Analogy purports to be imperfect proof It may 
establish certain conclusions like induction, but on diffej. 
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rent principles The force of good Analogy is decided in 
< a. different way from *hat of a \ahd Induction Work 

out the answer from this basis 

Q 13 No Take the logical converse of the proposition \vh - 
states the law, and find out the reason for yourself 

Q 20 Illicit Generalisation, Simple Enumeration (c) and 
(c) Imperfect Observation Determine the special kind 
of it Also, imperfect generalisation If) False -Vnaloift 

Q* 2T See the te\t 

Q Whether you should proceed inductively* or take the help 
of deduction, and if you proceed inductively which data 
will you require, and what and by which Method will 
they pro\c 7 These are the questions you should fr\ 
to solve 

Q 24 See pp. 34-33, and 62-66 

Q 27 What is a fad? Perceptions of facts are inferences applied 
to impressions on the senses To \\ hat extent are not facts 
theories 7 Start with this suggestion, and then discuss 

Q 28 (a) Is it impossible to prove absence m agreement (b) 

Is it so 7 Does it not suggest new hj potheses ? 

Q 29 Different indniduals commit different cirois of non-ob 
servalion and mal observation according to habits, moods, 
sentiments, and picjudices Dispassionate judgment is 
almost impossible But the personal equation will affect 
social, religious, and political problems more than the 
strictly scientific ones 

Q 30 Think of the different Inductive Methods Jf the instance 
enables us to examine a connection bciioccn atinbutes and thereby 
.establish a causal relation, it would suffice to establish an induction 
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